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Modew* 


Paperboard Mill 
Mode" 


Ash & Dust disposal 72°. = 





Stoker ash (gravity fed through a sizing grid) 
and flyash (gravity sluiced into surge 


tank) here start their journeys through 25 ft Ae ee) ~ = ie In any boiler plant 
of suction pipe to ash pump and then — 7% 

: ry eee Ss 
through 400 ft. of 4” discharge line to the » large or small, 


lagoon. Water supplied to system at 50 psi. there is opportunity for 


) ) he application of A-S-H 
Hydroseal Ash Pump—450 GPM capacity t PI 


Suction piping is arranged so that this as ee 
pump will serve also an additional boiler. 


THE ALLEN-SHERMAN-HOFF CQ), Devt. 4-259 &. Lancaster Ave., Wynnewood, Pa. 


Offices and Representatives in Principal Cities 
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(hydraulic) (pneumatic) _ ere | 


materials handling systems ie 


Link-Belt builds both... 





Car 
Shakers 


EASIER ON CARS with minimur 
noise level . . . thanks to exclusive 
low-frequency vibration. The Link- 
Belt Car Shaker helps hopper cars 
empty themselves. Even hard- 
packed loads come “broom clean’ 
in a matter of minutes. Especially 
good for damp, sticky materials. 
Write for Book 2345. 


Rotary 
Dumpers 


BOTTOMS UP... empties 90 ton 
car every 60 seconds or less by sim- 
ply turning car upside down (in- 
cluding return to upright position) ! 
That’s how fast Link-Belt Rotary 
Car Dumper unloads gondolas. Sim- 
ple, automatic, foolproof. Takes all 
oper -type cars—any length, width 
or height . . . up to 90-ton or 120- 
ton capacity. Book 2048-A has com- 
plete data. 


Read how you can empty railroad cars fast, gently —at lower cost 


OU'LL get push-button car-un- 
Toe with either the Link- 
Belt automatic Rotary Dumper or 
the low-frequency Car Shaker. Both 
of these Link-Belt products can 
whisk gondola cars “broom-clean” 
in a remarkably short time. 

We build the Rotary Dumper for 
. . the Car Shaker for 


smaller operations. That's why you 


large users . 
can be sure you get the right railroad 
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car unloader for your particular re- 
quirements. Each of these precision- 
engineered products reduces opera- 
tional hazards, minimizes injury 
possibilities, cuts costly demurrage 
charges. 

If you empty a few gondola cars a 
day—or several thousand a week, call 
the Link-Belt district office nearest 
you. Get all the facts on how you can 
cut your railroad car unloading costs. 


LINK{@}BELT 


CAR SHAKERS and ROTARY DUMPERS 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, 
Philadelphia, Colmar, Pa., Atlanta, Houston, Min- 
neapolis, San Francisco, Los Angeles, Seattle, 
Toronto, Springs (South Africa), Sydney (Australia). 

Sales Offices in Principal Cities. 13,202 





That rugged old pump of yours may not be the bargain 
that it seems. Let’s do some arithmetic. If the efficiency of the 
old pump is 75% vs. the 85% efficiency of the new pump, 
S you are paying more to keep it than you would to replace it. 
ure, That’s because a new unit of equivalent output uses less 
power. Thus it soon saves its own cost — then begins 


that old pump to pay dividends. 


Let’s take a specific example — a small boiler feed pump 
still works, Old pump efficiency 63% 99.5 BHP 


New punpp efficiency 69% 91.0 BHP 


8.5 BHP Saving 
but ho much On the basis of 1¢ per KWH, the 8.5 BHP saving for 8,760 hours 


does it cost (a year of continuous operation) amounts to $560. This sav- 


ing, capitalized in 10 years at 4%, adds up to $6,700. Yet the 


rice of the new pump that saves $6,700 is only $1,101. 
o keep? P Pp 


What would the pump replacement profit be in your 
particular case? Your De Laval representative can tell you 
exactly — in dollars and cents — as soon as he has the basic 
facts on your present installation. Call him in today or write 
to De Laval for Pump Fax Bulletin which includes a 
valuable “power-savings” chart. 


DE LAVAL fam ps 


DE LAVAL STEAM TURBINE COMPANY 
315 Nottingham Way, Trenton 2, New Jersey 


POWER * OCTOBER 1954 








OCTOBER 1954 e VOLUME 98 NUMBER 


ENGINEERING AND MANAGEMENT 


PUMPS: 32-page special report of timely importance 

Pump classes and types___ 76 Reciprocating pumps 
How pumps work_______ 78 Pump application 
Centrifugal pumps 80 Pump selection 


Rotary pumps 88 Pumps on the job 


Changing mass to energy: Nuclear study course No. 4 
What a lubricant’s endurance value means to you 
Selecting the right feedwater system for your plant 
225-ton gates installed at Niagara Falls 


Data sheet: Handy energy-conversion chart 


PLANT OPERATION AND MAINTENANCE 


Today, “putting-on” tool replaces lost metal 

Watch boiler inspector check your boiler’s water side 

Cut that coal dust at small added cost 

5 timely Q & A on diesels help you do a better operating job 

Use this really practical approach to electrical maintenance 

Take these steps now for trouble-free air conditioning next summer 

Here are 28 tested ways to prevent fire... == === 

Protect your air tools from moisture 

Rent an air-conditioning system for your building ...and save 

<< 
sim! SU 
__._ 148 


Practical ideas How-to 


Plant problems Headwork 
Arguments Marmaduke Surfaceblow 


READER SERVICE SECTION 


158 
160 
162 


Speaking of power Plant equipment news 


Power news New free bulletins 


Technical briefs George Edwards 


Print order this issue: 47,345 


_obo 


POWER Vol 








OCTOBER 1954 98—No. 10 


Power (with which are consolidated Science and Industry, The Engineer Review, The Engineer, The 
Stationary Engineer and Operating Engineer) is published monthly with an additional Handbook statistical 
number in September, by McGraw-Hill Publishing Company, Inc, James H McGraw (1860-1948), Founder. 
PUBLICATION OFFICE: McGRAW-HILL BUILDING, 330 W. 42nd St., New York 36, N. Y 

EXECUTIVE, EDITORIAL and ADVERTISING OFFICES: 330 W. 42nd St., New York 36, N. Y 
Donald C McGraw, President; Willard Chevalier, Executive Vice-President; Joseph A Gerardi, Vice- 
President and Treasurer; John J. Cooke, Secretary; Paul Montgomery, Executive Vice-President, Publications 
Division; Ralph B Smith, Vice-President and Editorial Director; Nelson Bond, Vice-President and Director of 
Advertising; J E Blackburn, Vice-President and Director of Circulation 

SUBSCRIPTIONS: Address correspondence to Power, Subscription Service, 330 W 42nd St, New York 
36, N. Y. Allow one month for change of address. Subscriptions are solicited only from executives, engincers 
and supervisory personnel engaged in design, operation and maintenance of power, light, heat and other 
plant services in utilities, construction firms, industrial and service plants. Position and company connection 
must be indicated on subscription orders 

Single copies: U.S. and possessions, Canada 50¢ (except mid-September Handbook $1.00); all other 
countries $1.50. Subscription rates—U.S. and U.S. possessions: $4.00 for one year, $6.00 for two years, $8.00 
for three years. Canada: $6.00 for one year, $10.00 for two years, $12.00 for three years. All other countries: 
$15.00 for one year, $25.00 for two years, $30,00 for three years. Entered as second-class matter January 26, 
1949 at the post office at New York, N. Y. under Act of March 3, 1879. Printed in U. S. A. Copyright 1954 
by McGraw-Hill Publishing Company, Inc. All rights reserved. 

Power articles are indexed ‘n both the I/ndustrial Arts Index and the Engineering Index 
publishes its own annual index. 


POWER 





POWER * OCTOBER 1954 











Kent Day 
spot this 


form of a 


PUMPING, in the 


Coes painting, gets the cover 
month, focusing attention on our handbook, 
pp 75-106. Work started on this cover way 
back in May with Power staffers batting 
out ideas, Kent them against his 


artist’s critical sense. When such give-and- 


testing 


take hammers out an idea pleasing to all, 
usual next step is gathering a sheaf of 
photos to guide Kent on technical details. 

This time, one did most of the job—a 
shot of Peerless split-case centrifugals in a 
central-station hydrogen-cooling system. All 
Kent needed then was some posed photos 
of the and a lot of patience to 
cope with probing comments from the edi- 
work 


to the finished painting. 


“model” 


tors as the progressed through 


“roughs” 


This month, Red Feather . . . 


That means give generously—remember 
that 19.000 voluntary health, recreation, 
family-welfare and defense services will 


benefit from your giving. 


Next month .. . 


® Making smart use of existing elec- 
trical facilities keynotes expansion at 
Danville, Pa. plant of Merck & Co. 
Look for details of design of this set- 
up, planned for tomorrow’s loads. 


® Regain probably doesn’t mean any- 
thing in your life unless you air-condi- 
tion hygroscopic materials like textiles, 
tobacco, etc. But it'll mean more after 
you read a down-to-earth explanation 
coming up in November. 


® Wooden piping has an old-fashioned 
but don’t be fooled. It’s a top 
modern answer to handling many cor- 


sound 


rosive liquids, as an upcoming article 


points out in three interesting pages. 


... and future months 


® December will see a new departure 
a 32-page special report addressed to 
industry. In 


executives of American 


businessman’s language, it will show 
the profit possibilities in well-run power 
services. pave the way to clearer un- 
derstanding and greater acceptance of 


your dollar-saving ideas and proposals. 





DESIGN... 





“ ~—__ hk 
more protection with 


full accessibility 


LLIS-CHALMERS LARGE SIZE SYNCHRONOUS AND 
WOUND-ROTOR MOTORS have been completely re- 
designed with longer stator yokes and shorter end 
shields. Collectors and brushes are located inside 
the yoke for protection against physical damage, 
dripping moisture, dust and dirt. 

Capsule-type bearings give better bearing protec- 

tion, too. The upper half of the end shield may be 
removed for inspection or cleaning of the interior 
of the motor without disturbing the exciter or ex- 
posing the bearing to the ravages of dirt, dust and 
oil contamination. 
All leads enclosed — Both primary and secondary 
winding leads are brought out through separate con- 
duit boxes. There is no loose wiring . . . no exposed 
leads anywhere. 


New Allis-Chalmers slip-ring motor with 

* inspection cover and upper half of end 
shield removed. Note accessibility of 
brushes, protection of bearing. 


Easy maintenance — Even though the new design 
offers maximum protection to brushes and collec- 
tors, internal parts are fully accessible for inspection 
and maintenance through large openings in the 
stator yoke. Opening covers are readily removed 
and are secured during operation by easy-operating, 
self-locking fasteners. 


Get details now — This new design is available 
from approximately 250 hp at 300 rpm and up, in 
drip-proof and splash-proof construction. Call your 
Allis-Chalmers representative for complete details 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. 
Ask for Bulletin 05R8183, 


A-4464 


ALLIS-CHALMERS “? 
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...With Power 


readers... 


WELDING 


Welds are the only things that held in 
this 30-in. line when a mile of it exploded, 
points out our good friend J F Lincoln, 
president of Lincoln Electric Co of Cleve- 
land. 

He writes: “Welding progress is held 
back by limitations placed around the weld- 
ing process by unduly severe codes, rules 
and regulations. But with modern arc- 
welding equipment, electrodes and _ tech- 
nique, it’s almost impossible to make a 
weld weaker than a riveted joint. 

“It’s time welding be given its proper 
place in manufacturing methods, without 

(Continued on page 216) 
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...lines and bylines 


PUMPS! 


PUMPS! 
PUMPS! 


Hicks, corncob, typewriter, pile of pump data 


That’s all Ty Hicks has been thinking about for the past six months. 
Reason: The 32-page handbook section beginning on p 75. To give 
you an idea of what such a job takes, bere are a few statistics: Ty 
wrote to over 200 pump manufacturers, received more than 3000 pieces 
of current literature. Then he got on his horse and traveled some 
1000 miles to talk with pump designers and users. 

Back at home base he spent two full months digesting the vast mass, 
figuring ways to present the heart of it in graphic, readable style. 
Toughest job, as in all handbook sections, was to keep boiling away 
surplus words to pack most information in least space. 

But words are only part of the job, a modest part at that. Because 
good illustrations tell more than words, Ty put in a lot of time with 
Art Editor Charlie Marschalek, selecting drawings and _ pictures, 
organizing them to get ideas off the page to you, fast and clear. 

With Assistant Editor Al Thornton as liaison, Ty kept in touch 
with draftsmen and artists in our illustration department, read proofs, 
checked copy with pump specialists. Compared to squeezing this 
mass of information into 32 highly pictorial pages, writing a book 
would have been easy. says Ty, with feeling. We think you'll agree. 


ELECTRICAL SWITCHGEAR is a subject 
H N Hickok really knows. We didn’t 
have room to introduce him last month, 
but you probably read his article on p 
81, Sept issue. 

He graduated in engineering from | 
of Texas in *47 with BS in Eng’ring. 
Joined GE’s engineering test program 
in switchgear, motors and generators, 
and large steam turbines. 

Next he went to Philly Works for 
several years, first as a design, then as 
a proposition engineer. From there to 
Industrial Application Engineering Sec- 
tion in Schenectady, working in industrial power, chemical and 
petroleum, and paper and textile engineering subsections for three 
years as an application engineer. Now at the Houston office in the 
same capacity. His hobbies are photography, model railroads, building 
electronic equipment, shop work, traveling, music and gardening. 


H_ N Hickok 


5 








“more kilowatts 
from less fuel 


Many companies are currently enjoying substantial 
dollars and cents benefits through the use of 
pressure-fired units. 

While engineers had long recognized the advan- 
tages that would result from all-forced-draft, 
pressure-fired boiler operation, overcoming the 
obstacles that blocked the development of actual 
pressure-tight units was an engineering achieve- 
ment of major proportions. And the fact that today 


6 

















some of the largest coal-fired units ever operated 
have no induced draft fans is the strongest possible 
indication of the success and acceptance of 
B&W’s pressurized-furnace design. 

Sixty-five B&W Pressure-Fired Boilers—many with 
operating records spanning several years — now 
serve a total generating capacity of more than 
5,500,000 kw, in power plants across the country. 
Fifty additional B&W units to serve another 
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5,000,000 kw of generating capacity, are being built. 


If you are interested in pressure-firing, we will be 
glad to discuss detailed performance records of 
the many units now installed. Their day-to-day 
operation under a variety of fuel and load condi- 
tions will indicate clearly the long range availa- 
bility and savings possible with this type of unit. 
The Babcock & Wilcox Company, Boiler Division, 
161 East 42nd Street, New York 17, New York. 
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Baw 
Pressure-Fired Boilers 
For a Total Generating 

Capacity of Over 


10,590,000 KW 


Appalachian Electric Power Co. 

Arkansas Power & Light Co. 

Central Louisiana Electric Co. 

Central Power & Light Co. 

City of Jacksonville 

City of Lansing, Mich. 

City Public Service Board, San Antonio 

Commonwealth Edison Co. 

Consolidated Edison Co. of N. Y., Inc 

Dallas Power & Light Co. 

El Paso Electric Co. 

Houston Lighting & Power Co. 

Indiana & Michigan Electric Co. 

Indiana-Kentucky Electric Corp. 

Jersey Central Power & Light Co. 

La Electricidad De Caracas 

Ohio Edison Co. 

Ohio Power Co. 

Ohio Valley Electric Corp. 

Oklahoma Gas & Electric Co. 

Philadelphia Electric Co. 

Public Service Co. of New Mexico 

Public Service Co. of Oklahoma 

Public Service Division, Commonwealth 
Edison Co. 

Public Service Electric & Gas Co, 

Southern Nevada Power Co. 

Southwestern Gas & Electric Co, 

Texas Electric Service 

Texas Power & Light Co. 

Tucson Gas, Electric Light & Power Co. 

West Texas Utilities Co. 

Wisconsin Power & Light Co. 


ee Lae 
BABCOCK ey 


) BOILER 
DIVISION 





A Diamond Policy for Decades: 


Diamond engineers have always felt that it isn't enough to design a mechanism that will 
do a particular job. It is also important to make that mechanism as simple and dependable 
as possible. It has been a Diamond policy for decades to “keep it basic’”’. . . to avoid unneces- 
sary complications that make trouble for users. 


Diamond Soot Blowers are simple, effective, dependable. Typical of this is the single motor 
drive on the Model IK Long Retracting Blower. One motor working through a simple system 
of rugged gears simultaneously propels the carriage and rotates the lance tube. The ultimate 
in simplicity and reliability, there is only one set of motor elements, one set of control 
elements, and one set of power supply facilities to operate and maintain. Long experience 
with all kinds of cleaning problems has demonstrated conclusively that there is a single 
universal cleaning pattern suited to substantially all conditions encountered. 


Other important features of Model IK are the mechanically operated valve with adjustable 
pressure control, and the positive gear drive. For additional information ask for Bulletin 1080.U. 


The many advantages of Diamond Model IK Long Retracting 
Blowers are explained in Bulletin 1080 U, write for a copy. 
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A Single Motor (air or electric) 
Both Rotates and Propels 
the Long Lance Tube 
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Diamond Specialty Limited Windsor, Ontario 
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A 1,000,000-ib-per-hr deaerating feedwater heater 
mounted on its storage tank, just after passing its hydro- 
static test in the Elliott shops. This is one of six similar 
units for an important utility. 


4 The latest design Elliott tray-type deaerating heater. 
This one is the multiple tray compartment type, designed 
to deliver water with commercial zero oxygen content. 
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Back of ELLIOTT 
Deaerating Heaters 


RUAN 3 
CHARLOTTE,N.C. 
CINCINNATI 
CLEVELAND > 
CORPUS CHRISTI 
engineer, you are getting the cooperation of an expert, DALLAS 
factory-trained from the ground up in every aspect of DENVER 
DETROIT 
DULUTH 
step from Elliott’s first pioneering unit of a generation ago, HOUSTON 
to the present space-saving, easily serviced design. INDIANAPOLIS 
But that isn’t all — KANSRS rt 
LOS. ANGELES 
Spotted in strategically selected centers all over the country, MILWAUKEE 
are a corps of Elliott field service men, thoroughly capable in MINNEAPOLIS 
NEWARK 
NEW ORLEANS 
Beyond this, trained personnel in the home shops in Jeannette, NEW YORK 
Pennsylvania, stand ready when needed to travel to a PHILADELPHIA 
PITTSBURGH 
PORTLAND, ORE. 


ROCKFORD, ILL. 
So—when it’s a deaeration problem, either a projected installation SAN FRANCISCO 


or the servicing of one already operating, pick up the phone and call ST. LOUIS 

your Elliott sales engineer. Or if more convenient write or wire SEATTLE 

Elliott Company, Deaerator and Heater Department, Jeannette, Pa. SYRACUSE 
TULSA 
WASHINGTON, D.C. 
WILMINGTON 


In discussing deaeration problems with your Elliott sales 


deaeration, familiar with its principles as established step by 


the diagnosing of operating difficulties and in their correction. 


trouble-spot as fast as the swiftest airplane can get them there. 


ELLIOTT Compaw Fc 


1 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS ODEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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How to Increase the Return on ~ 
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FORMULA for Cutting Production Costs 
(BAILEY Design) + (BAILEY Engineering) + (BAILEY Service) 


=GREATER SAVINGS PER FUEL DOLLAR 
Control Center for 60,000 kw reheat 


boiler-turbine nit No. 1 at Danskammer 

Point Steam Station of Central Hudson Gas & 

Electric Corp. Bailey MINI-LINE Equipment - 
on benchboard gives operators fingertip 

control while larger recorders on vertical * 
board show operating trends and make 
permanent records. Duplicate Bailey Equip- 

ment has been purchased for Unit No. 2. 


Engineering and construction by Burns and Roe, Inc. 
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- Your Boiler Room Investment 


%* There are four important ways to increase the return on your Boiler 
Room Investment: 


More power per fuel dollar 

Less outage 

Delivery of steam at design conditions 
Greater operating safety 


None of these items taken alone will produce the highest return—it takes 
all four working in close harmony. 


That’s where co-ordinated controls by Bailey Meter Company help. And 
here is why Bailey Controls are your best choice: 


1. Complete Range of Equipment—fully co-ordinated. You need never 
worry that a Bailey Engineer’s recommendation is slanted in favor of a 
particular type of equipment, just because he has a limited line to sell— 
or that Bailey will pass the buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service—backed by experience. No other manufacturer 
of instruments and controls can offer as broad an experience, based on 
successful installations involving all types of combustion, flow measure- 
ment, and automatic control. 


3. Direct Sales-Service—conveniently located near you. Bailey Meter 
Company’s Sales-Service Engineers are located in more Industrial Centers 
than those of any other manufacturer of Boiler Control Systems; you get 
prompt, experienced service with a minimum of travel-time and expense. 
For better “boiler-room investment” efficiency —for more power per fuel 
dollar, less outage, steam at design conditions, and greater operating 
safety —you owe it to yourself to investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey installation. We’re proud 
to stand on our record: ““More Power To You!” 


BAILEY 


\ 


A-115-2 


1036 IVANHOE ROAD 


Coutrols for | 
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Fade. accurate, dependable 
VOLTAGE | 





The Regulex Rotating Regulator is 
used on large generators. It consists 
of two parts: (1) a motor generator 
set and (2) a cubicle containing the 
static regulator element. 


Aeqgulex ROTATING REGULATOR 


¥& Maximum Productivity from New Generators 
* New Efficiency from Present Installations 


Regulex voltage regulators incorporating auto- 


generator load and field current... 


increase 


matic minimum excitation permit generator 
operation close to the stability limit . . . much 
closer than manual operation allows. The sen- 
sitivity and exceptional response of the Regulex 
voltage regulator and associated equipment 
establish and maintain a safe ratio between 


operating limits at any given power factor load 

. assure the proper reactive kva division. 
The Regulex voltage regulator does not require 
multiple special fields in the exciter — may be 
applied to any standard shunt machine. Write 
for literature. A-4189 


Tl ete wagnetic und Electronic Amplifiers 


Versatile “Tools” Used in Solving Your 
Particular Voltage Regulation Problem 


For special industrial and military regu- 
lating systems, added flexibility is obtained 
by using magnetic and electronic ampli- 
fiers. These components supplement but 
do not replace the Regulex rotating am- 
plifier in most applications. 

The magnetic amplifier is used primar- 
ily where reversible output from the am- 
plifier is not required. Special exciter 
design is eliminated in such applications. 


14 


The shock-proof characteristics of the 
magnetic amplifier make it particularly 
adaptable to military voltage control. 

Electronic amplifiers are used only on 
applications that require exceptionally 
high sensitivity. 

Applications of magnetic and electronic 
amplifiers for purposes other than voltage 
control include speed, current, and tension 
regulation. 





Voltage regulator with current lim- 
iting device. Used for control of 
static rectified de power supply. 
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REGULATION 
For ANY See Geucrator 


Rocking Contact VOLTAGE REGULATORS 





de AApplications 


The Type VD Regulator has been 
designed to meet the demands of 
voltage or current characteristics of 
dc machine operation. Resistors are 
cut in and out of the exciter shunt 
field by the Rocking Contact sector. 
No sluggish, time wasting relays. 


ac ptpplications 


Types V-00 and 221 Regulators 


FOR SMALL GENERATORS 


Rocking Contact Voltage Regu- 
lators are available in two types 
for use on small ac generators 
with direct-connected exciters — 
Type V-00 for generators to 157 
kva maximum at 3600 rpm; Type 
221 for generators to 438 kva 
maximum at 3600 rpm. These 
regulators can be modified for 
temperature compensation, shock 
mounting or other special re- 
quirements. Bulletin 14B6143A 
gives details. 


No vibrating or sliding contacts to 
wear out. A small movement of the 
Rocking Contact sector over a curved 
commutator covers the entire regu- 
lating range. Type VD regulators 
are available for all de generators. 


Write for Bulletin 14B6137A. 


Types A, B, & C Regulators 


FOR MEDIUM SIZE 
GENERATORS 


Types A, B, and C Regulators 
differ only in kva range. 


Type A Regulator~— for ac gen- 
erators, 125 kva at 257 rpm to 
1750 kva at 3600 rpm. 


Type B Regulator — for ac gen- 
erators, 1000 kva at 257 rpm to 
6250 kva at 3600 rpm. 


Type C Regulator ~— for ac gen- 
erators from 3125 kva at 257 rpm 
to 25,000 kva at 3600 rpm. 

All have guaranteed sensitivity 
of plus or minus 0.5%. Write 
for Bulletin 14B6035B. 


Regulex and Rocking Contact ore Allis-Chalmers trademarks. 


VD-2 Regulator for de generators 
from 10 kw at 80 rpm to 200 kw 


at 3600 rpm 


FOR LARGE GENERATORS 


Type J Rocking 
Contact Regula- 
tors are of the ex- 
citer field rheo- 
static type de- 
signed for the 
control of large 
synchronous ma- 
chines. This regu- 
lator consists of 
two parts: (1) a 
voltage sensitive 
torque motor con- 
trol element for 
panel mounting; 
(2) a motor-oper- 
ated exciter rheo- 
stat with high 
speed field forcing 
contactors. Write 
for Bulletin 
14B6015A. 


Motor-Operated 
Rheostat 








ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 
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models 


A guide to better flow metering 


Here’s a new fact-filled, technical booklet that tells you feature for 
feature how the new Hays electronic flow meter excels. 


Electronic operation — provides maximum accuracy (14% of 
full scale differential), and speed (4 seconds for full scale pen 
travel). 


Mercuryless transmitters —rupture-proof metallic bellows for 
differential pressure measurement. 


Continuous integration — motor-driven, continuous mechanical 
integrator is extremely accurate even on rapid load changes. 


Other features include powerful motor, easy readability, accuracy 
unaffected by normal temperature changes, optional explosion 
and weather-proof transmitter. 


Write for bulletin 54-1074-222 and get the important facts. 
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Automatic Combustion Control 
Boiler Panels * CO, Recorders 
Veriflow Meters and Veritrol 
Gas Analyzers * Draft Gages 
Combustion Test Sets 
Electronic Oxygen Recorders 
Electronic Flowmeters 


Electronic Feed Water Controls 
£ Miniature Remote Indicators 


o ORATION 


MICHIGAN CITY 3, INDIANA 
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for the man 
considering 


a PACKAGE 


BOILER 


new all-electric 
METERING TYPE 
PACKAGED CONTROL 
by HAYS 


Now available for all makes and sizes of water tube 
type package boilers is the new all-electric, meter- 
ing type Hays packaged control. 


Metering type control provides maximum com- 
bustion efficiency regardless of the fuel burned 
because it actually meters the fuel flow and air flow, 
and automatically maintains the desired ratio. No 
adjustments are needed when changing fuels or oil CE ee tedien Guy 


Boiler Panels * CO» Recorders 


burner tips. Veriflow Meters and Veritrol 
Gas Analyzers « Draft Gages 


All-electric operation includes not only safety Combustion Test Sets 
devices but also steam, fuel, and air controllers and Blecivenic Oxygen Recorders 


valves—uses only the normal source of AC voltage. iesnnariniae aan woaiael 
No compressed air is required. E Miniature Remote Indicators 
Fully automatic, safe and reliable operation is 

assured because Hays maintains the same indus- 

trial quality built into the largest utility combus- 

tion control system and it is factory tested before 

shipment. 

Complete package in one simple and inexpensive 

to install panel board. € amen 
Write today for fact-filled Bulletin 53-1088-239. MICHIGAN CITY 3, INDIANA 
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Installed at Niagara Mohawk’s Oswego 
Station are two American Blower In- 
duced Draft Fans, rated 181,000 cfm 
@ 310°F @ 14.0” SP @ 1150 rpm @ 
515 BHP. Each is driven through an 
American Blower Gyrol Fluid Drive 


Installed at Dunkirk Station are 
Blower secondary air fans with inlet vane control. 
Rated capacity, 112,000 cfm, 12” wg, 1190 rpm. 


Serving home and industry: AMERICAN-STANDARD e AMERICAN BLOWER e 


18 


American 


CHURCH SEATS & WALL 
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capacity to 2,682,000 kw 


Niagara Mohawk Power Corporation is one of the 

world’s largest private producers of electrical power. 

Americ B/ wer With 84 hydro-electric and seven steam-electric. sta- 
Qi 0 tions, Niagara Mohawk serves a 22,000 square-mile 

territory in New York State, and supplies electricity 


Reports On to 3,100,000 people. 
, , OA 795 To keep pace with the growing power needs of its 
Progress in Power PI 8 | 


customers, Niagara Mohawk has spent a total of nearly 
$350,000,000 for new and expanded facilities since the 
war. During 1953 and early 1954, approximately 300,- 
000 kw of generating power were added, bringing the 
system's total rated capacity to a mighty 2,682,000 kw. 

American Blower has played an important role in 
this expansion program. It has supplied many of 
Niagara Mohawk’s Stations with Mechanical Draft 
Fans and Gyrol Fluid Drives for boiler feed pump 
and fan control. Recognized for its dependability and 
economy of operation, American Blower equipment — 
including Dust Collectors, Fly Ash Precipitators and 
Heavy Duty Steam Coils, is used extensively in power 
plants throughout the country. 


If you are planning to expand or modernize your fa- 
cilities, get in touch with your nearest American Blower 
Branch Office, or write us direct. We will be pleased 
to work with you on your air-handling problems. 


American Blower Gyrol Fluid Drives control the speed of AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


Boiler Feed Pumps at Dunkirk Steam Station. Rated capacity CANADIAN SIROCCO COMPANY, LTD., WINDSOR, CANADA 
of each Fluid Drive is 1,250 hp at 3,500 rpm. Niagara Mohawk 
also uses Gyrol Fluid Drives for fan control. 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN 


Charles R. Huntley Steam Station, 
on the Niagara River near Buffalo, 
N.Y., is one of the country’s largest 
generating plants. 


TILE e DETROIT CONTROLS e KEWANEE BOILERS e ROSS EXCHANGERS e SUNBEAM AIR CONDITIONERS 
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@ Engineers tell us Yarway Remote 
Liquid Level Indicators are the most de- 
pendable boiler insurance they can have. 


Instant .. . accurate .. . brilliant . . : con- 
tinuous readings of boiler water level are 
seen on the panel or wherever you wish in 
your plant. You know the readings are 
right because they are controlled by the 
boiler water itself . . . by the pressure dif- 
ferential between a constant head of water 
and the varying head in the boiler drum. Jn- 
dicating mechanism is never under pressure. 








Yarway Indicators may be equipped with 
a Yarway Control Unit that operates 
Remote Hi-Lo-Alarm signal lights or 
horns. For a 24-hour record of boiler water 
levels, use the Yarway Hi-Lo-Graph 
Recorder. 








On the boiler drum itself you’ll want 
Yarway Water Gages . . . and these 
“bright as a star’”’ gage readings can now 
be televised with a Yarway—rca Tele- 
vision chain. 











From drum to panel and at all remote loca- 
tions, Yarway equipment gives you the 
safest boiler protection you can buy... 
proved beyond doubt in thousands of 
power plants. 


Write for the specific bulletins you want. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


} NEW! WIDER VISION! 


Clear, brilliant readings from any angle, are possible with 
the new “wide vision" face on the Yarway Remote Liquid 
Level Indicator. Pointer is always visible, even at extreme 
high and low water levels. 


The Yarway Indicator is manometric type with automatic 
temperature compensation, as approved for use under the 
ruling of A.S.M.E. Boiler Code Committee in Case #1155. 


Described in Yarway Bulletin WG-1824. 
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good boiler insurance!” 














steam plant equipment 


BLow-OrF VALVES STEAM TRAPS 
WATER COLUMNS AND GAGES STRAINERS 
Liquip LEVEL INDICATORS Spray NozzLes 
EXPANSION JOINTS DIGESTER VALVES 


POWER * OCTOBER 1954 








CAR _SHAKEOUT 


~—/ 


Pet 
a ¢ 


et ae 
“+ 


RA 


> vad ¥ 
-P¥ige the i. PARA 
Nome +» F sa 8 ees Pa 


HEWITT-ROBINS 


EXECUTIVE OFFICES, STAMFORD, CONNECTICUT 
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Unload Up To 2,600 TPH 


22,070,523 Ton as 
Total in 72 Months Here is a partial list of 


cae HEWITT-ROBINS PRODUCTS 
of Operation since 1946 that will help you 

















CUSTOMER’S PERFORMANCE __ cut handling costs « aon 
RECORD increase operating eff..amty. 


EQUIPMENT: Five Hewitt-Robins HD MACHINERY 
(Heavy Duty) Car Shakeouts in line 


Belt Conveyors 
system. 


Belt & Bucket Elevators 
LOCATION: Docks of the Rail to Water Car Shakeouts 
Transfer Company, Chicago, Illinois. Conveyor Idlers 


PERATION: Unloading coal from hop- Dewaterizers 
per cars for transfer to Great Lakes’ Mechanical Feeders 
freighters. Foundry Shakeouts 


PERFORMANCE: These five Hewitt- sor Pes cl 

Robins HD Car Shakeouts unload from Sema radi 

1,900 to 2,300 tons of coal per hour eins i inte 
(Tonnages handled are limited to the Vibrating C PP & Se 
maximum capacity of other equipment meremng Lonveyers aoe 
in the complete coal handling system) 
...a total of over 75,000 hopper cars INDUSTRIAL RUBBER 
during the 1953 normal nine month PRODUCTS 

operating season. Three Car Shakeout ‘ 

ails started operations in 1946— two om 
additional units were added to the line Conveyor 
system in 1951—altogether they unload- Elevator 

ed a total of 22,070,523 tons since 1946! Transmission 


RESULTS: Total tonnages jumped from HOSE: 
1,349,310 tons in 1946 to 4,007,000 tons j 
unloaded in 1953. Rail to Water Trans- Acid E , 
fer Company reports the units . . . save Air & Air Drill 
time . .. save money . . . have generally Barge Loading 
paid for themselves in two seasons of Dust Suction 
operation. Fire 
Fuel Oil & Gasoline 

ENGINEERING DATA Gasoline Pump 
MODELS: 5-ton HD (Heavy Duty)... Mud Pump Suction 
31% ton GS (General Service) . . . Both Oil Suction & Discharge 
fit all hopper bottom cars in domestic Propane-Butane 
service. Road Builders’ 
DUTY: GS Model generally recommend- a we 

and Blast 
ed for 10 cars per day, HD Model up to Sand Sucti 
100 cars per day handling wet, com- ne Te 
pacted or partially frozen loads. (Ca- Sea Loading 2 
pacity figures vary depending upon Servall®, All-Service 
characteristics of material.) sey on 
SPECIFICATIONS: 5/32" stroke — 1,500 smadanap ty or 
vibrations per minute (easily adjustable Water & Water Suction 
for specific applications) . .. Motor plat- Welding, Twin-Weld® 
form supported oil springs to i wn er 
pported on coil springs pro 

tect motor from vibration .. . HD ™ 


Model vibrating frame of welded con- For information and service on in- 
struction throughout, stress relieved 


after welding . . . GS Model fabricated dustrial rubber products, contact 
from rolled sections of riveted construc- your Hewitt-Robins Industrial Sup- 
tion . . . Both models available with ply Distributor. Through his com- 
a — twin-hook plete stock of Hewitt-Robins Rub- 
Car Shz ist. R ar 
Sealy ee ber Products, and his familiarity 
with local field conditions, he can 


fill your supply needs promptly and 
‘ Wi  « re] a a oO 2 A T F b] correctly. See Classified Phone 
Book for the Hewitt-Robins Indus- 


trial Supply Distributor serving your 


Patent No. 2,504,789 





DOMESTIC DIVISIONS: Hewitt Rubber © Robins Conveyors «* Robins Engineers * Restfoam 
FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal * Hewitt-Robins Internationale, 





Paris, France * Robins Conveyors (S. A.) Ltd., Johannesburg » EXPORT DEPARTMENT: New York City. 
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Original Sunbury Steam Electric 
Station, built by Thomas A. 


Edison in 1883. 


from Edison’s tiny Sunbury 


| of 1883 to 


SUNBURY TODAY 


a gigantic stride in electric light’s sweeping progress 


In providing only the most efficient 


steam generating equipment for the modern 
Sunbury Steam Electric Station of the 


Pennsylvania Power & Light Company, 


as well as for many other outstanding 


central stations, KOSTER WHEELER has made 


a significant contribution to 


as 


hen on July 4, 1883 Thomas Alva Edison 

closed the switch of the first three wire 
steam-electric station at Fourth and Vine Streets, 
Sunbury, Pa., the great inventor was initiating the 
public use of electric service. The sweeping progress 
that electric lighting was destined to accomplish in 
the years that followed is a tribute to Mr. Edison’s 
genius and vision. 

Today, located on the west bank of the Susque- 
hanna, almost within view of the site of Edison’s 
original building, stands its direct descendant -- the 
mammoth Sunbury Steam Electric Station of the 


FOSTER 


IR PROGRESS 


Pennsylvania Power & Light Company. A striking 
example of the industry’s rapid development, this 
modern plant’s output assists in serving the home, 
farm, factory and community needs throughout an 
area of 10,000 square miles in Central Eastern Penn- 
sylvania. 

Six Foster Wheeler Steam Generators now serve 
turbines No. 1, 2, 3 and 4 totaling 425,000 kw 
capacity. When ultimately completed, Sunbury 
will have a capacity of more than 800,000 kw. 
Foster Wheeler Corporation, 165 Broadway, New 
York 6, New York. 


WHEELER 
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View, looking north, of the Sunbury Steam Electric 
Station of the Pennsylvania Power & Light Co., Sun- 
bury, Pa. Ash disposal piping in foreground. 


One of the Foster Wheeler ball mills, that pulver- 
izes a mixture of anthracite and bituminous coal at 
the rate of approximately 21 tons per hr. Classifier 
with preheated-air inlet duct is in foreground, 


' " Feeders and exhausters on the 

Cross-section of 1,000,000 Ib per hr reheat-type steam : firing floor at Sunbury. These 
generator for 125,000 kw .turbine generator Unit 4 ‘ feeders are of the rotating 
Operating conditions: 1750 psig, 1005 F, reheat 1005 F ; ‘ table type, regulating the flow 
Fuel is pulverized anthracite and bituminous coal : of anthracite and bituminous 
coal to ball-mill pulverizers. 
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“Here is a 1000 hp, 3600 rpm E-M Induction Motor,” can take it. We use Kolene-processed bearings, the most 
says Pete Powerhouse, E-M auxiliary drive specialist, rugged and dependable type you can say for tough 
“driving a feedwater pump for a large utility. This motor 2-pole motor service." 


; 


> 


4 
Pete Powerhouse says... , 


Dependable Service 


SOLD THESE POWER PLANT MOTORS” 


@ “I’m Pete Powerhouse, E-M auxiliary drive spe- Motors in their various plants. 
cialist. My business is motors in the powerhouse “We consider extra dependability like this a 
class, extra rugged for the gruelling demands of trademark of E-M Motors. We at E-M have over 
utility operations. 40 years of experience in intensive design and care- 

“I was glad to see recently that a large midwest- ful construction of large motors. 

ern utility specified E-M Motors for “Are you considering auxiliary drives? Ask your 
all large auxiliary drives, because nearest E-M sales engineer for data, or write us at 
this same utility had such an excel- the factory for E-M.Publications 189 and 214. 
They talk about auxiliary drive motors in detail.” 


ELECTRIC MACHINERY MFG. COMPANY 


Minneapolis 13, Minnesota 


Specialists in making motors do 
EXACTLY WHAT YOU WANT THEM TO 


1300—TPA—2144 
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‘‘Pete Powerhouse again. Here are two 150 
hp, 495 rpm E-M Induction Motors driving 
vertical circulating pumps for this utility. Sec- 
tionalized frame construction of our Vertical 
Motors lets you get at core, coils, rotor and 
bearings in four easy steps. Routine care 
and maintenance is quick and convenient.” 


ve tl 


a 


‘Here's a combination that's hard to beat 
for driving induced draft fans... a 700 hp, 
885 rpm E-M Induction Motor and an adjust- 
able-speed E-M Magnetic Drive. Heavy steel 
E-M Motor frames and enclosures are extra 
rigid, and pleasing in appearance, with no 
excessive weight."’ 
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‘‘These three coal pulverizers are driven by 
three 250 hp, 900 rpm E-M Induction Motors. 
Extra protection against moisture penetra- 
tion, htgh humidity, fumes and harmful dusts 
is a must on these important drives. We use 
**Powerhouse”’ Insulation Treatment to give 
this vital protection.’ 


*‘One more to show you. This forced draft 
fan is driven by a 450 hp, 1180 rpm E-M 
Induction Motor with an E-M Magnetic Drive 
to adjust speed. E-M cage construction is 
practically indestructible. And rugged E-M 
rotors are balanced precisely for vibration- 
free operation!” 





se 

BUILT FOR TODAY AND TOMORROW coated in 
the heart of a growing industrial and residential area, this central station 
has installed an “expandable” S-A conveying system. A good example of 
how S-A engineering can plan for changing needs, it is designed for lowest 
cost coal handling now and for continued economical operation when ex- 
panded to handle three times the present 200 tons per hour. Handling costs 
will stay low at all volumes! 


Engineered 
Conveying Systems 
REDUCE COAL 
HANDLING COSTS 


The Stephens-Adamson coal conveying systems 
shown here, while different in components, design 
and layout, have one characteristic in common. 
They were all engineered to individual plant needs 
to insure coal handling at low cost per ton. This 
economy is reflected in lower steam costs. 


’ 


“Tailoring” to particular requirements is com- 
paratively simple for S-A engineers. They draw 
upon a complete line that includes every kind of 
equipment for handling coal. They are backed by 
over half a century of experience in solving liter- 
ally hundreds of different coal handling problems. 


This combination of complete equipment, plus 
the detailed experience and “know-how”, can be 
invaluable when improvement and modernization 
of your coal handling facilities is under con- 
sideration. 


Write and we'll arrange a free survey—without 
obligation, of course. 


4 COAL ZIPPED-IN S-A patented Zipper bunker seal 


and belt tripper is part of new S-A coal handling system recently 
installed at a central station in Ohio. The seal consists of two 
strips of rubber with meshing teeth opened or closed by rollers 
mounted on the discharge spouts of tripper. Works like a slide 
fastener and keeps dust to a minimum inside the station. 
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LESS LABOR COST — AND NO DUST automatic, 


dustless coal handling made possible by S-A REDLER Conveyors is playing 
a major role in cutting weekly labor costs from $606 to $242 for this 
Maine textile mill. That amounts to a saving of $19,000 per year. REDLER 
units also have provided the layout flexibility required to meet difficult 


location problems existing in the piant. 


SAVES $90,000 A YEAR Modernization of power plant 


with new boilers and controls and the installation of an engineered S-A 
conveying system for coal has enabled this North Carolina bleachery and 
finishing works to slash operating costs. Storage silo at left is filled by 
S-A REDLER Conveyor. Another REDLER carries coal to stoker hopper— 
without dust or high maintenance costs—while S-A Swivel piler stock 


piles overflow from silo. 


EFFICIENT HANDLING IN SMALL SPACE 


This S-A REDLER conveying system at a municipal station in Virginia, 
moves 30 tons of coal per hour to either live storage above stokers 
or to outside stock pile. The system illustrates S-A design and use 
of REDLER units to save space, seal in coal dust and operate with 
minimum maintenance. From track side to stokers, S-A conveying 
systems can be engineered for any coal handling or distribution job. 


y 

750 TONS PER HOUR that's the capacity of the S-A 
belt conveying system at this Great Lakes station. Efficient arrange- 
ment of coal handling system which S-A engineers helped design per 
mits coal stockpiling when bunkers in plant are full. Stocking-out con- 
veyor at right is equipped with a motor controlled, telescoping spout. 
A similar plant operated by the same company is also S-A equipped. 


STEPHENS-ADAMSON MFG. Co. 


5 Ridgeway Avenue, Aurora, Illinois © Los Angeles, Calif. @ Belleville, Ontario 


Engineering Division 


Specialists in the design and 
manufacture of all types of bulk 
materials conveying systems, 
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Standard Products Division 


A complete line of conveyor 
accessories including centrifugal 
loaders—car puilers—bin 

level controls—etc. 


SealMaster Division 


A complete line of industrial ball 
bearing units available in both 
standard and special housings. 





STANDARD BOILERS THAT 


C-E Package Boiler, Type VP 


», This completely shop-assembled boiler is available 

in fourteen sizes from 4,000 to 40,000 pounds of 

steam per hour ... for operating pressures up to 

500 psi... for pressure firing of liquid or 

gaseous fuels. The VP Boiler has more water- 

cooled area per cubic foot of furnace volume than 

any other boiler of its size and type. The large 

lower drum — 30-inch diameter — permits a 

simple, symmetrical tube arrangement .. . greater 

water storage capacity ... easy access for washing down or 

inspection. A centrifugal fan, which operates at low speed and is 
exceptionally quiet in operation, is standard equipment. The 

simple baffle arrangement results in low draft loss ... simple soot blowing... 
no dead pockets ... high heat absorption. The VP is enclosed in a reinforced, 
gastight, welded steel casing, and shipped completely assembled with 
firing equipment, fittings and forced draft fan. For foundation, 

it needs only a simple concrete slab. 


C-E Vertical-Unit Boiler, Type VU-10 


The VU-10 is available in nine sizes from 10,000 to 60,000 pounds 

of steam per hour ... for operating pressures up to 475 psi... 
superheat to 200 F in 20,000-60,000 Ib range . .. for solid, liquid, or 
gaseous fuels. This boiler is a completely standardized design 
adaptable to many conditions, It is bottom-supported and needs no 
outside supporting steel. It operates efficiently over a wide range 

of output, and is easy to operate and to maintain. All parts are easily 
accessible for inspection. The VU-10 is a complete unit — 

boiler, furnace setting, fuel-burning equipment, controls, forced 
draft, heat recovery equipment (if desired). Regardless of fuel, the 
same general cross-sectional arrangement of drums, convection bank 
and furnace wall cooling is used. Uniform design through 

each transverse section assures even water level in the 

drum and uniform expansion. 












































BOILERS FUEL BURNING AND RELATED EQUIPMENT PULVERIZERS AIR SEPARATORS AND 
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_SET INDUSTRY STANDARDS 


Whatever your needs for steam may be, in the complete C-E line of 


fuel burning and steam generating equipment, you will find a type and 
size just right for your plant. 


In the moderate capacity range, for example — that is, from 4,000 to 
120,000 pounds of steam per hour — the three completely standardized 
C-E Boilers shown here offer advantages of economy and over-all per- 
formance that make them standout values in their respective fields of 
application. 


‘These.C-E Boilers are manufactured for the highest standards of 
performance, under a wide range of fuel requirements and operating 
conditions, ¥étshecause they are so fully standardized, their cost is 
well witht the weéackof the industrial budget. 


‘Boiler, Type VU-55 
The VU-55 Boiler is available in six sizes from 50,000 to 
120,000 pounds of steam per hour ... for operating pressures 
of 250 psi or 500 psi in each size .. . with superheat and heat 
recovery equipment if desired ... for liquid or gaseous fuels. 
Like the VU-10, this boiler is of symmetrical design, each 
transverse section being identical with every other section. 
Thus the gas temperature entering the boiler bank is constant 
across the full width of the unit. No outside supporting steel 
is needed, since the boiler is bottom-supported. The basic 
design for the VU-55 was originated by Combustion in 1925 
and has achieved wide acceptance among steam-power engi- 
neers everywhere. Its narrow, high furnace ... integral design 
of boiler and preheater . . . absence of exterior ductwork ... and the compactness resulting from 
modern, coordinated design — all help the VU-55 reach a standard of economic performance 
closely approaching that obtained in large central power stations. 





Other C-E Industrial Boilers 


In addition to the standard boilers shown here, the Combustion line includes 
many other 2-drum designs available for capacities up to 350,000 pounds of 
steam per hour, which can be designed to burn any commercially available fuel. 
These units are available for use with pressures up to 1375 psi and steam tem- 
peratures as high as 960 F. They may incorporate heat recovery equipment of any 
type, and can be arranged for difficult space conditions. So— whatever your 
steam needs —call Combustion for details on the complete line of C-E Indus- 
trial Boilers. B-767 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
FLASH DRYING SYSTEMS ne On ee 2 AUTOMATIC WATER HEATERS SOiL PIPE 
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CONDENSER TUBES 
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Real economy in condenser tubes is achieved when a sound balance 


ctetating 


is achieved between first cost, long-range operating efficiency 


and maintenance expense. 


In applications where contaminated salt or fresh water and high velocities 
are encountered, Bridgeport Duronze IV (Alloy 53) Condenser Tubes meet 
these requirements. Although first cost is slightly more, the improved 
performance, better corrosion resistance and longer tube life, prove the 


Real economy of Bridgeport Duronze IV. 


Bridgeport’s Technical Service will be happy to tell you about the 
economies of Duronze IV, or recommend one of the many other Bridgeport 
Condenser Tube Alloys best suited for your particular application. Call 


your local Bridgeport office for immediate service. 


Want to receive our month Meg * 
ly Copper Alloy Bulletin COMPANY @ BRIDPGEPO 
ey ‘ot, yiete ‘ 

regularly? Ask us to add gee * 
your name to our mailing Serving Industry with a Nationwide Network of wf 

% 4 Mead ‘ 
list. The Bulletin contains : ; : 
news about the latest de 
velopments in the con 
denser tube field and use + : ' . ; eee Ear 5 page tae 
ful design and maintenance ¥ a eee ae A é 5 ae a is? € a> a 

‘ = a 4 4 c 99 a on * i; 
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TRI $5 CLAD THE LEADER IN MODERN MOTOR DESIGN 


N 








‘a \ aN a 
EASIER TO SERVICE, clipped or 
taped terminals always can be 
read. You save hooking-up time. 


EASY ACCESS CONDUIT BOX 


Now, easier installation, less maintenance... 


meres G.E.S NW 7@/ © czav motor— 


knuckle room for easier wiring. waeianeaaiice —_ 


you can install it and forget it! 


The all-new General Electric Tri/Clad ‘55’ motor is specially engineered 
to reduce your installation costs ... and run longer, without attention, 
than ordinary motors. This new motor gives you 60° more physical 
protection plus longer electrical life. In addition, a bearing system de- 
signed to use the most modern greases means you will not have to re- 
grease the Tri/Clad ‘55° for years. 


You save with the new Tri/ Clad ‘55° because wiring is easier and 

faster. The large, diagonally split conduit box gives you plenty of knuckle 

i = room. Leads are perma-numbered . .. you can always identify them 

MORE FULLY PROTECTED motor instantly , 

achieved through redesign of The new Tri/Clad *55’ also brings you important handling, stor- 

cast iron frame and end shields. ing and installing economies. Better use of space within the frame means 

a 30° reduction in size and weight in some ratings. Yet active materials 
(magnetic steel and copper) are not sacrificed. 

General Electric Tri, Clad ‘55° motors are now available in many 
ratings. The complete line of 1 to 30 hp a-c motors will be available 
soon. For full details contact your G-E \pparatus Sales Office or G-E 
Motor Supplier today. Write for Tri Clad °55° bulletins GEA-6013— 
Dripproof motors, GEA-6012—Enclosed motors, GEA-6027—Gear-mo- 
tors. General Electric Company, Section 648-7, Schenectady 5, N. Y. 


Chips 2 Otte most important product 


ae 


NEW BEARING SYSTEM means 9 FE N 2 Q A L F LE CT a i C 
the G-E motor runs longer with- 


out relubrication than any other. 








G-E Cabinetrol” Panels 
Are Custom-engineered for 
Your Exact Specifications 


STANDARD COMPONENTS assure fastest possible production and delivery 
of your panels. Modern factory techniques speed completion of your order 
YOUR REQUIREMENTS are followed exactly. Thorough examination and 
testing assure “‘job-tailored”’ performance. 

EXPERIENCED G-E ENGINEERS—working closely with you 
unit to meet your application. 

Cabinetrol panels are not costly, improvised modifications of some other 
type of control center. These panels form a standard low-voltage control 
system which handles all motor types up to 600 hp from a central location 
You get the time-saving and money-saving advantages of standard compo 
nents which are custom-assembled. 

For complete information, contact your nearest G-E Apparatus Sales 
representative. Or write for the descriptive bulletin, GEA-3856. Section 
780-4, General Electric Company, Schenectady 5, New York. 


design the 


Reg. trade-mark o 











STEEL OUTPUT INCREASED BY 110 TONS PER DAY “COMPLETED 30 HOUR TEST IN JUST 6 HOURS!” “We 
REPORTS STEEL PRODUCER: Tap-to-tap time reduced from completed what normally would have been a 30 hour test in 
18 to 12 hours .. . Fuel cut 46% per ton produced . . . Ton- just 6 hours,” writes the Eclipse Fuel Engineering Co. of Rock- 
nage up 50% daily! That's the job Cities Service Heat Prover ford, Ill. “We found the Heat Prover equally exact, perhaps 
helped perform for one of the largest steel producers. more exact than standard commercial testing equipment.” 


INDUSTRY REPORTS ON FURNACE OPERATION: 


PRODUCTION UP, COSTS DOWN 
WITH CITIES SERVICE HEAT PROVER 


Shown ‘above are just two of the many outstanding accounts 
of the Heat Prover’s impressive accomplishments. Wherever a 
furnace operation is involved, the Heat Prover can help in- 
crease productivity by providing: 

@ Rapid, continuous sampling 

@ Simultaneous reading of oxygen and combustibles 

@ Direct measurement of oxygen and combustibles 

@ Easy portability 


@ Free maintenance and re-calibration service 


Learn how the Heat Prover, supplied and maintained free by 
Cities Service, can benefit you. For details, contact your near- 
est Cities Service office or write: Cities Service Oil Company, 
Sixty Wall Tower, New York City 5, N.Y. 


—e One 


Not an instrument that you buy ... but a 
service we supply . . . FREE! 


QUALITY PETROLEUM PRODUCTS 
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Only Brown flow meters 
offer you these 
profitable “plus” values 


@ 16 different types of basic instrument @ 27 years of experience in flow metering 
systems .. . a flow meter for every fluid, development and application work. You’re 
every pressure, every operating require- sure to get specialized engineering on your 
ment. You’re sure to find the most profitable flow metering problem. 
meter for your specific application. 


® Nationwide field organization. Brown 
Nearby service facilities. There’s a flow metering consultation is available 
Honeywell service center as near to you from experts in more than 90 field offices, 
as your phone. Service by factory-trained located near every major production 
specialists is prompt, competent and eco- center. You’re sure to have application 
nomical. You’re sure to get maintenance engineering on hand where and when you 
and start-up service without delay. need it. 
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Linear scale meters—me- Square root scale meters— Portable meters—versatil ity, 

chanical or electrical types, mechanical, or electrical or for spot checks of flow values 

all control forms. pneumatic transmission .. . not continuously recorded. 
all control forms. 


Low pressure meters—either 
electrical or mechanical type, 
for air or gas flow. 





NOTE: 

. ? wie 

el-O-Set minia- 
ture instruments 
and ElectroniK in- 
dicators, recorders 
and controllers are 
available for use 
with all flow trans- 
‘ ? : mitters. 
Differential Converter—mer- Area Type Meters for meas- Interchangeable range tubes 
cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 


transmitter with infinitely . . . electrical transmission. Brown flow meters. 
adjustable range. 











a flow meter for every fluid... 
every application (all available with electronic integration) 


I. PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you’ll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 


Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


REFERENCE DATA: Write for new Catalog 2320, “Flow Meters, Indicating, Recording, Integrating, Controlling.”’ 


H| Honeywell 


HONEYWELL 


BROWN INSTRUMENTS 
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PULVERIZER FEEDER 


STOCK EQUIPMENT COMPANY 
specializes in the design and manu- 
facture of Bunker to Pulverizer and 
Bunker to Stoker Installations of the 
highest quality. Each job is carefully 
studied to provide an arrangement that 
will offer long life, reliable coal flow, 
and accurate weights of coal burned. 
Where stokers are involved, the ar- 
rangements also will prevent coal 


segregation. 


Each S-E-Co. Job actually amounts to 
a custom built installation, using 
standard, jig-built components. These 
standard items include the S-E-Co. 
Coal Valve, Automatic Under-Bunker 
Conveyor, Paddle Type and Turn 
Counting Type Coal Alarms, Automat- 
ic Coal Scale and the S-E-Co. CONICAL 


Non-Segregating Coal Distributor. 
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THERE ARE SIX GOOD REASONS WHY 


YOUR LAYOUT SHOULD INCLUDE A 


S-E-CO. AUTOMATIC UNDER-BUNKER CONVEYOR 


1. For automatic, dust-tight delivering and 
weighing of coal to any boiler from any bunker 


outlet. 


2. Coal that would otherwise be dead between 
boilers is made available to any boiler. 


3. Coal in bunker in front of boilers not on line 
is made available to boilers that are operating. 


4. In providing means to move coal from any 
bunker outlet, the conveyor helps prevent bunker 
fires. Also helps prevent the coal from lying so 


long that it becomes set. 


5. If coal in bunker catches fire, the conveyor can 
deliver it to all boilers in operation or discharge it 


from building through emergency outlet. 


STOCK EQUIPMENT COMPANY e 


6. The S-E-Co. Under-Bunker Conveyor is of the 
highest quality — proven by many installations 
which have operated for many years. 


In the design of new plants, the above points allow 
the use of a more efficient bunker which can lower 
the overall building height without sacrificing any 


amount of :oal available to the boilers. 


In the modernization and expansion of existing 
plants, the Under-Bunker Conveyor provides a 
feasible means of using existing lonz, shallow 
bunkers to reliably feed new boilers which have 


replaced a number of much smaller boiler units 
For help with your layout, contact a local represent- 


ative or write direct to: 


CLEVELAND 15, OHIO 


ou should about 


In the nearly 50 years since Edward designed and built the first 
steel blow-off valves, experience and research have revealed 
many facts about them. Here are some of the most important. 


OPERATIONAL POINTERS 


. .. that will reduce maintenance and extend life of your blow-off 
valves: 

During blow-down periods, open valve nearer boiler wide, first; 
1 then, slowly open other valve. In shutting down, close second 
valve first; then valve nearer boiler. This procedure places greatest 
wear on blowing valve and insures a tight valve next to boiler. 
Should blowing valve show wear, erosion, etc., it can be repaired or 
replaced without a boiler shut-down. 

Open blowing valve slowly to prevent cnmeging shock to piping. 
2 (Edward blow-off valves are slow-opening valves that operate 
at normal hand-wheel speeds to eliminate errors by inexperienced 


operators.) 
SELECTION IDEAS 


... that reduce up-keep costs: 


Always buy two valves of same type to permit interchange- 
1 ability of parts. (All Edward blow-off valves sets have inter- 
changeable parts.) 


Pick blow-off valves with the packing far removed from the 
2 high temperature zone. (In Edward blow-off valves packing is 


above a condensate cooling chamber—out of the high temperature 
zone.) 
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3 Select blow-off valves with backseats to protect and isolate pack- 
ing in service. (Edward blow-off valves have line-contact Gach. 
seats for positive sealing.) 


Be certain that in the valve hookup both valves will stay tight. 
4 (With Edward blowing is the same design as its mate. Both 
are capable of tight shut-off.) 


Select blow-off valves designed so that the disk lifts off the seat 
5 on operating instead of grinding against it. This eliminates the 
possibility of seat-disk galling. (Edward swivel disk construction 
allows disk to turn on the stem and lift vertically away from seat.) 


Above all, avoid gadgety, involved designs. You are funda- 
6 mentally interested in long, dependable service and freedom 
from maintenance. (Edward blow-off valves are simple in design, 
and have an excellent record for long, trouble-free life.) 


BOILER CODE REQUIREMENTS 
. .. that control blow-off valves: 
P-307 
(a) A blow-off as required herein is defined as a pipe connection 


provided with valves through which the water in the boiler 
may be blown out under pressure. 


P-308 


(b) Minimum size for pipe and fittings shall be 1 in., and the 
maximum sise shall be 234 in. 





_BLOW-OFF VALVES 





(c) Straight-run globe valves of the ordinary type as shown in 
Fig. P-43A, or valves of such type that dams or pockets can 
exist for the collection of sediment, shall not be used on such 
connections. 

(d) Straightway “‘Y” type globe valves as shown in Fig. P-43B, or 
angle valves, may be used in vertical pipes, or they may be 
used in horizontal runs of piping provided they are so con- 
structed or installed that the lowest edge of the opening 
through the seat shall be at least 25 per cent of the inside 
diameter below the center line of the valve. 


% 


P-43B Type of 
Straightway “Y" 
Globe Valve 


P-43A Type of 
Globe Valve 


; } 
Li 

P-310 

{c) Valves and fittings from the boiler to and including the required 
stop valves shall be equal at least to the requirements of the 
American Standards for a pressure 1.25 times the maximum 
allowable working pressure of the boiler of 1.25 times the 
lowest set pressure of any safety valve on the boiler drum. 
For pressures over 200 psi, the valves or cocks shall be of steel 


construction equal at least to the requirements of the Amer- 
ican Standard for 300 psi. 


900-1500 Ib sp 


\ 
S 
s 


= 


1500-2500 Ib sp 


Table P-15 Maximum Allowable Boiler Pressure for Feed Line and Blow- 
off Line under Par. P-310 
Pressure Class 100 300 400 600 900 1500 2500 
Std. Facing 150 416 540 785 1120 1745 2625 
Ring Joint or 
Welded Joint 160 515 665 950 1350 2080 3120 
P-311 
(a) When the allowable working pressure exceeds 100 psi, each 
bottom blow-off pipe shall have two slow-opening valves, or 
one slow-opening valve and a quick-opening valve or a cock 
complying with the requirements of Par. P-310. By “‘slow-open- 
ing” valve is meant one which reqires at least five 360 deg. 
turns of the operating mechanism to change from full-closed to 
full-opening and vice-versa. 


*One of a series providing condensed Information on valve applications 
in steam power plants. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 
Another Gis Product 


1220 WEST 144th ST. 
EAST CHICAGO, INDIAN». 
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- Let's look beyond 


FIRST 


The low bid on a combustion control and instrumentation 
system does not always turn out to be the most economical. 


Among the factors that merit serious considera- 
tion in evaluating the overall economics of a 
system are the long term costs of unit replace- 
ment, maintenance and fuel. 

Hagan Controls and Instruments are sturdily 
built and designed for continuous, trouble-free 


operation. As a result, Hagan systems normally 


outlast the boilers on which they are installed, 
and maintenance costs are kept at a consistent- 
ly low level. 

Fuel costs are by far the largest single item to 
consider. A 100,000 lb/hr boiler will normally 
consume about $8,000,000 worth of fuel during 


the life of the boiler. If the combustion control 


HAGAN 
HALL 
BUROMIN 
CALGON 
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COSTS! 


system wastes as little as 1% of the fuel, the loss 
amounts to $80,000, which might be two or 
three times the total cost of the system 

The design and construction of all compo- 
nents of Hagan Automatic Combustion Control 
systems stress durability, accuracy and ease of 
operation. Hagan Ring Balance Instruments 
provide the accurate records which enable oper- 
ators to maintain top efficiencies. Truly,a Hagan 
System is an investment in long term economy. 

Hagan engineers will be happy to discuss 


your Control and Instrumentation problems. 


HAGAN CORPORATION 
HAGAN BUILDING + PITTSBURGH 30, PENNA. 


Boiler Combustion Control Systems ¢ Ring Balance 
Flow and Pressure Instruments ¢ Metallurgical 
Furnace Control Systems ¢ Control Systems for 
Automotive and Aeronautical Testing Facilities 
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replacement 
maintenance 


fuel 


Automatic 
Combustion Controls 


Ring Balance Instruments 





the choice * 


was right {” 


When a prominent North Carolina community converted its power plant to 
diesel operation, it called in Sinclair Lubrication Engineer Jim Holt 
for his recommendations on proper lubricants. 


Mr. Holt reports, “I recommended Sinclair RUBILENE” My previous experience 
convinced me that this diesel lubricating oil would provide maximum wear protection 
for this power plant’s six 1000 K.W. diesel engines. RUBILENE also guards against 
sticking rings and prevents excessive wear of cylinders, pistons and other moving parts 
operating continuously for long periods. 


“RUBILENE was the right choice,” Mr. Holt continues. “After 33,000 hours of near-continuous 
operation, bearings show very little discernible wear — and there’s not a sign of erosive 

or corrosive action. Oil consumption is remarkably low, considering the prolonged 

operating hours under overload. All six 1000 K.W. engines, with a total output of 6400 K.W 
per hour, use a total of only | barrel of oil a day!” 


Why not give a Sinclair Lubrication Engineer the chance to help solve your lubrication 


problem. There’s no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N.Y. 


SINCLAIR DIESEL LUBRICANTS 
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ail Freon Chillers 


FOR REFRIGERATION DUTIES 


INVOLVING BOTH HIGH PRESSURES 
AND LOW TEMPERATURES 


Chiller furnished to leading refrigera- 
tion company to cool air at 500 p.s.i. 
for oxygen separation, evaporating 


Freon 12 in shell. 


SUPERIOR HEAT EXCHANGERS... . like the Freon Chiller shown here, 
are custom built to provide outstanding performance under 
both usual and unusual conditions of service. Superior 
Combustion Industries, Inc., designs, fabricates in their own 
plant, and guarantees the performance of heat exchangers 
for all applications. 

Our Engineering Department invites 
your inquiry regarding any proposed 
application as a basis for a specific 
engineering recommendation. 

Write for catalog 6010. 


for performance you can BANK on / 7/ i | 


SUPERIOR COMBUSTION INDUSTRIES INC. a HEAT EXCHANGERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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HERE IS HOW 
REVERSE FLOW WORKS 


Reverse flow sluice gates on divided water 
box condensers work the same in both 
halves but independently of each other. 
Right side: normal flow. Water enters 
divided water box in valve chamber “A” 
with lower port open. It flows through 
pass “C” to end of condenser, back 
through pare “B” and out through left 
port of “D.” 

Left side: flow is reversed. Valves at 
inlet “‘A’’ and discharge “D’’ are changed 
to permit water to flow through “B” and 
back through “C” in the opposite direc- 
~ po then out through the left port 
° : 











CLEAN DEBRIS FROM CONDENSER TUBE SHEETS 
WITHOUT DOWNTIME OR LOSS OF VACUUM 


C. H. Wheeler “Reverse Flow” Condenser design 
provides a powerful self-cleaning flushing force 
by the simple procedure of reversing the low of 
water through the tubes. Electrically or hydrauli- 
cally controlled sluice gates accomplish in 
minutes cleaning that consumes hours of down- 


time when removal of debris is done by hand. 
Power plant modernization calls for the efficiency 
and uninterrupted operation of C. H. Wheeler 
“Reverse Flow’ Condensers. You don’t need 
costly water straining apparatus. Send for latest 
bulletin #410. 
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C. H. Wheeler Steam Jet Ejectors are the 
development of 35 years of pioneering in 
this field. Known as “Tubejets,” these 
vacuum pumps have no moving parts. Hence, 
they are simple to operate, require almost no 
maintenance and last longer. Modern Power 
plants use single or two-stage Tubejets with 
surface inter-after condenser for the vacuum 
requirements of steam condensers. Special 
arrangements of standard Wheeler ejector 
assemblies can be provided for any unusual 
installation or performance requirements. 
Catalog #1462 gives you detailed descrip- 
tions and some useful temperature and pres- 
sure conversion tables. Write for it. 


SPECIAL TYPE TUBEJET VACUUM PUMP FOR 
HIGH PRESSURE AND HIGH SUPERHEAT 


WHEELER-ECONOMY CIRCULATORS HANDLE 
LARGER VOLUMES OF WATER AT LOWER COST 


Wheeler-Economy Pumps for Condenser . ae ae 

Cooling Water Circulation are made in 

horizontal double suction and vertical sub- 

merged, axial mixed flow types. These 

pumps are noted for reliability, the result of 

superior modern design and heavy duty, 

quality construction. They are built in all 

sizes tO meet Capacity requirements up to 

200,000 GPM. Wheeler-Economy Circulat- 

ing Pumps are also furnished in special 

metals to handle corrosive waters. The 

impellers are designed for satisfactory oper- 

ation during all load requirements. 

Economy engineers are pioneers in the 

successful application of axial flow pumps 

in circulator service. These pumps can be fur- 

nished in “pull-out” type with distinctive de- 

sign features, permitting removal of all oper- 

ating parts, without dismantling the complete 

pump or disturbing any pipe connections. 

For top performance in power plant duty 

count on Wheeler-Economy Pumps. Write 

for catalogs #G-349 and G-1050. THREE CIRCULATORS OF 28,000 G.P.M. CAPACITY. 
35 FT. TDH, 575 RPM. 


C. H. WHEELER «/ 2 


WHEELER MANUFACTURING 


CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 


Ce j A Mixe F “ ps 


Jet Ejectors « 


Micro-Particle Reduction Mills © Marine ndensers and Ejectors © Deck 
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“Yes, I agree... 
we should stick to coal’ 
said the President. 


PURCHASING AGENT: “Coal is the one fuel SUPERINTENDENT: “Since we put in 
you can store in large quantities safely the new stoker and automatic ash 
and economically. It always gives me a___ removal we haven’t had a bit of 
comfortable feeling to know there is at trouble with dust or smoke; and 
least a month’s supply here in the bins.” _our boiler room labor cost is down 
to practically nothing.” 


PLANT ENGINEER: “On the basis of deliv- 
ered BTU’s any other fuel would cost 
us considerably more than coal.” 


ae 

Cc -alrier of }; 

pan intimates, 

Se. Of Coa} 

Perts 

locate 

St effic; S; to 

— Promptly "ly: to 


Write to 


€rMmina) To 


SALES MANAGER: “One of our talking Clevelang oO: 
. 41.0 


points is the uniform finish which 

comes from an even oven temperature. 

I hate to think what might happen ifwe PRESIDENT: “There being no dis- 
changed to an on-again-off-again heat.” —_ senting vote, we will stick to coal.” 


Chesapeake and Ohio Railway 


World’s Largest Carrier of Bituminous Coal 


FUEL OF THE 
FUTURE 
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Here’s Help in Understanding 


STEAM-WATER CYCLE 
ANALYSES 


QFTEN, constituents of deposits in steam- 

water cycles are reported to you in mineral 
names rather than chemical formulas. To help 
you better understand reports and analyses with 
these names, Allis-Chalmers has published a new 
Informational Bulletin, Number 59. It lists each 
mineral, then gives the chemical formula, the 
usual area in which these deposits are found, and 
the causes and possible preventive measures you 
can take. 

Part of Practical Library 

Only careful analysis of all the factors in the 
cycle can solve a specific water problem. This 
bulletin will help you understand, generally, the 
causes and solutions of a variety of water prob- 
lems. It is one of a series published by Allis- 
Chalmers. These bulletins reflect Allis-Chalmers 
wide experience from years of solving water prob- 
lems in every industry, in 
addition to solving prob- 
lems involved in the com- 


— ‘ 


pany’s own broad line of power plant equipment. 


Complete Water Conditioning Service 


Allis-Chalmers offers complete water condition- 
ing service. You can get analyses and reports on 
your problems. You can get chemicals needed for 
water treatment. And you can get the equipment 
needed for any system. 

For your copy of Informational Bulletin 59 
explaining the mineral names used in analyses, 
write Allis-Chalmers, Milwaukee 1, Wisconsin. Or 
better, call your nearby A-C office to have an 
Allis-Chalmers water conditioning engineer con- 
sult with you on your problem. A-4414 


Complete investigative 
facilities at Allis-Chal-— 
mers research labora- 
tories include this X-ray 
diffraction unit which is 
used to analyze crystal- 
line structure of deposits 
from steam-water cycles. 


ALLIS-CHALMERS 
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NON-CLOGGING 
SEWAGE PUMPS 


For troub!e-free sludge 
circulation agitation 
and removal. Vertical 
9 horizontal models. 


Request Bulletin 964-G. 


SUMP PUMPS 


Complete units ready 
to install. No stuffing 
boxes required. Ball 
bearing thrust and en- 
closed shaft. 

Bulletin 963-F. 





tah 


PAPER STOCK PUMPS 


A pump for every liquid, consistency and 
head. Non-clogging enclosed impellers 
retain initial efficienc 


CLOSE-COUPLED PUMPS FOR 


ALLOY CONSTRUCTION pepe 


many years 


Mill-proven for 


Bulletin 953 


Compact, sturdy, easily installed. 
manent alignment. Bulletin 975. 


Shafts in per- 


SERVICE PUMPS 


Suitable for construction in most machineable alloys. 
Full ball bearing, single suction. Bulletin 982. 





vic 


MULTISTAGE 


CLEAR WATER PUMPS 


for pressures up to 500 psi. 
boiler 


Buffalo 


efficient, popular 


Bulletin 980 


Rugged, 
feed pumps. 
also manufac- 


tures automatic condensate pump and 


receiver units 





DOUBLE SUCTION 
CLEAR WATER PUMPS 


ore hydraulically balanced and of finest obtain 
able construction. Bulletin 955. 





RUBBER-LINED 


Buffalo’’ Rubber-Lined Pumps 

handle a wide variety of acids, caustics 

and liquids containing abrasives. All pump parts 
contacting liquid are covered with the proper 


grade of rubber. Bulletin 953 


POWER * OCTOBER 1954 














ONLY THE HIGHEST QUALITY 
OF PRODUCT AND SERVICE. TO 
OUR CUSTOMERS CAN BUILD 
A REPUTATION WORTHY OF 


OUR EFFORT. 
Cypes-Vileom 
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YOU ARE IN OUR EXECUTIVE OFFICES 








my tough service conditions?” 


Yes .. . we know how tough the service 
conditions are in your boiler room—and 
that the best of equipment is none too 
good. We've learned by experience of 
more than fifty years that quality dare 
not be compromised. 

We live by our code that “only the 
highest quality of product and service... 
is worthy of our effort.” Every step of the 
way, from design to installation and serv- 
ice, we build in extra values. It is these 
extras that keep your Copes-Vulcan 
equipment paying you dividends long 


after you’ve forgotten the purchase price. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
CONTROLS AND MECHANICAL CLEANING FOR BOILERS) 


ERIE 4, PENNSYLVANIA 





MTS 


1 for POWER UANTS | 


= 


Manufacturers of: COMBUSTION CONTROL . . . DESUPERHEATERS . 
FEED WATER REGULATORS .. . HI-LO WATER ALARMS . . . PRESSURE 


REDUCING VALVES ... PUMP GOVERNORS... SOOT BLOWERS. 
Branch Plants in: AUSTRIA ... BRAZIL... CANADA 
...- ENGLAND ...FRANCE...ITALY... JAPAN 


Main Office and Plant at 
ERIE, PENNSYLVANIA 
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of CHASE 


Antimonial Admiralty - 
Condenser Tubes 


He’s only one of dozens of men 
that examine Chase Condenser 
Tubes. He’s looking for interior 
surface defects. In addition, 
Chase tubes must pass expansion 
tests, flattening tests, hydro- 
static tests and many others. 


We make the tests so difficult 
to meet that you can be sure 
that Chase Antimonial 
Admiralty Condenser Tubes 
are a quality product. Our 
modern laboratories, extensive 
field tests and years of 
experience team up to make it 
worth while for you to call 
Chase when you need 
Condenser Tubes. 


CHASE WAREHOUSE STOCKS: Los Angeizs, New Orleans 
° Prompt Delivery from Cleveland and Waterbury Mills 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation’s Headquarters for Brass & Copper 


Albany? Chicago Denver? Kansas City, Mo. Newark Pittsburgh San Francisco 
Atlanta Cincinnati Detroit Los Angeles New Orleans Providence Seattle 

Baltimore Cleveland Houston Milwaukee New York Rochestert Waterbury 

Boston Dallas Indianapolis Minneapolis Philadelphia St. Louis ( tsales office only ) 
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PENNSYLVANIA POWER COMPANY gets air for soot blowing from two 
Worthington DYC-3 air compressors at their New Castle Power Plant. 


Which is better for soot blowing — 
Steam or air? 


If we asked that question 20 years ago, the answer 
would be steam. But today you'd be right if you said 
“compressed air.” 

Key to the success of compressed air in soot blowing 
was the development of simple, automatic controls. 
Not only can you pre-select an operation sequence for 
efficient cleaning, but you're sure that the cleaning 
operation will be complete — and carried on only at 
the most efficient pressure. 

Here are more reasons for using air for soot blowing: 

1. Lower-cost, low-pressure, low-temperature 
piping — with no piping insulation required. 


2. Savings on feedwater make-up. 
3. Reduced blower maintenance. 

For a dependable supply of air for soot blowing, 
more and more power plants — both industrial and 
municipal — are specifying Worthington compressors. 
They’re equipped with the exclusive Feather* Valve 
— the lightest, tightest, most efficient valve made. 
They’re designed to give more air — at less cost. 

Read our Bulletin L600-B14 — “Worthington Com- 
pressors for Soot Blowing”. Write for it to Worthington 
Corporation, Water-Cooled Compressor Division, 
Harrison, N.J. * Reg. U.S. Pat. Off. —-K.4.6 
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Only Worthington Compressors give you Feather Valve Performance 


Balanced Angle ° Herizontal ° Portable . Radial . Gas Engine Compressors 
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WHEN 4, , 
Ltmetongue IS USED 


The familiar sight of a workman climbing around to open 
or close valves is unnecessary. . . . Now, he merely pushes 
a button at a conveniently located station or a master con- 
trol panel. . . . Valves operate quickly, dependably and 
safely. LimiTorque provides complete safety to workmen, 
by eliminating the need of climbing to out-of-the-way, 
hazardous locations for manual valve operation; also vitally 
important, valve operation parts are protected from 
damage by the automatic shutting-off of the motor if an 
obstruction is encountered. LimiTorque may be actuated 
by any available power source . . . electricity, air, water, 
gas, or oil. 
Thousands of LimiTorques are in daily use, in Power 
Plants, Water and Sewage Plants, Chemical and Process 
Plants, Paper Mills, Oil Refineries, Oil and Gas Pipe Lines, g IMITORQUE Write for LimiTorque 
—and on Shipboard. LimiTorque Motor Operated Valves Ole) nariela Catalog L-54 
are readily adapted to Microwave Control. 4 for further details. 


» INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * CHICAGO * HOUSTON * LYNCHBURG, VA. 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Superheaters of 300,000 kw Steam 
Generator. Safety blow-off valves, 
exhausting to atmosphere, have 
Penflex expansion joints. 


"give-and-take”’ 
prevents blow-outs on blow-offs 


Penflex Galvanized Steel Interlocked Tubing 
(8” I.D.), flanged at both ends. Installed as ex- 
pansion joints on safety blow-off valves, they 
take up to 850 psi steam pressure at 900°F. 


Power plant applications like this one can’t use less than Penflex Metal 
Tubing offers in flexibility, strength, and tightness. When safety valves 
go, expansion joints must hold. Penflex joints do. That’s because they 
can give with the pressure and take it, too. 

Thermal expansion at 900°F. . . . pressures up to 850 psi. . . impact 
and pipe movement under these strains—all are safely handled by 
Penflex. Forty-two complete units in this big power plant are pro- 
tected from blow-outs by Penflex. 

There are hundreds of other applications in the steam and diesel 
power fields for Penflex Interlocked Tubing and Penflexweld High- 
pressure Tubing. Call in the Penflex engineer to help you on your own 
particular problems. In the meantime, write for ‘‘Flexineering,’’ your 
guide in buying and using Penflex Flexible Metal Tubing. There is no 
charge or obligation. 

Pennsylvania Flexible Metallic Tubing Company, Inc., 7237 Powers Lane, Phila. 42, Pa. 


Branch Sales Offices: Boston * New York * Chicago * Houston * Cleveland * Los Angeles 
and Distributors in Principal Cities 


COMBINES FLEXIBILITY 
WITH DURABILITY 
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How many dimes can YOU save 


Simplify AVE the Pure Oil way 


6 WAY SAVI N GS 1 Now’s the time to start tightening up on production and 


maintenance costs. And the place to start--one place 
where really dramatic savings often can be made—is on 
lubrication. 

. Speeds-Up Application Pure Oil multi-purpose lubricants—the specially- 
formulated lubricants that do many different jobs 
equally well—enable you to make a six-way savings that 
. Cuts Down Inventories amount to real money. What’s more, your lubrication 
, Benes Mock Conteal program becomes surer, simpler, more efficient ... . saves 
time, saves machines, saves money ! 

For complete information on this cost-cutting pro- 
gram, clip out the coupon and mail it It Starts Here! 
Be sure with Pure—Sales offices located in today. It’s the first step toward big 
more than 500 cities in Pure's marketing area. lubrication savings! 


- Simplifies Lubrication 


- Minimizes Mis-application 


. Streamlines Purchasing 


= FREE BOOKLET 

The Pure Oil Company, Industrial Sales Dept. E-410 
35 E. Wacker Drive, Chicago 1, Illinois 
Please send me your free booklet on how to “Simplify 


INDUSTRIAL = 
LUBRICANTS == = 























INGERSOLL-RAND BOILER FEED PUMPS 


Serve Steam Plant at 


U. S. Steel’s New Fairless Works 


team, though not an ingredient of steel, is vital to its production, 
heating buildings and pickling lines, generating electric power and 

driving I-R pumps and blast furnace blowers. The steam plant at U. S. 
Steel’s New Fairless Works rivals many a large central station for size, 
efficiency and modern equipment. 
Its high pressure boilers, for example, are served by five Ingersoll-Rand 
Class CHTB, 7-stage boiler feed pumps, two of which are shown below. 
Each delivers 700 gallons of 240° boiler feed-water per minute at an 
intake pressure of 17 psig and a discharge pressure of 1042 psig. A steam 
turbine driven unit is shown in the foreground, while the pump at the 
rear is arranged for dual drive, either by direct-connected electric motor 
or steam turbine. 
When it comes to boiler feed pumps, Ingersoll-Rand’s experience is 
second to none. Why not let this know-how help you save time, effort 
and expense on your next installation. Ask your I-R representative or 
branch office for complete information. 


















































VACUUM EQUIPMENT 


PUMPS * COMPRESSORS 
TURBO-BLOWERS * AIR & ELECTRIC TOOLS Ingerso e ari 
ROCK DRILLS + 
10-89 


Cameron Pump Division 
13 Broadway, New York 4, N. Y. 
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The CASH STANDARD 100 Series 
Automatic Controllers will posi- 
tion levers, electrical controls, 
valves and other processing 
equipment to the most exacting 
degree of accuracy. 


CASH STANDARD 


P.O. BOX 551, DECATUR, ILLINOIS 
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DuPont saves *7,000 a year 


with just partial modernization of coal burning equipment 


The boiler plant at DuPont’s Barksdale Works was 
operating inefficiently, due to an old forced draft system 
and unwieldy combustion control. DuPont engineers 
decided to modernize these operations, estimating that 
the cost would be amortized quickly through the increase 
in efficiency. An up-to-date draft fan and automatic 
combustion control system were installed. Today 
savings of $7,000 annually have been realized—a gross 
return on the investment of 140%! Not only has the 
new equipment paid for itself in one year, but it has pro- 
duced the additional advantages of reduced ash-pit 

loses, lowered mainte- 

nance costs, increased 
‘ steaming capacity. 
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Thousands Saved 


More and more plants 
are saving thousands 
of dollars yearly burn- 


ing coal the modern way. The reasons are obvious. In 
most industrial areas, coal is the cheapest fuel avail- 
able. Not only do you actually get more BTUs per dollar 
from coal, but the efficiency of modern combustion e- 
quipment extracts even more benefit from coal’s inherent 
energy. What’s more, today’s automatic coal and ash 
handling methods mean minimum labor costs. Coal is 
clean, too. It travels in dust-tight chutes; ashes are piped 
out through pneumatic tubes; there is no smoke problem. 
And between our vast coal reserves and highly mechan- 
ized coal production, you can count on coal remaining 
plentiful and its price remaining stable. 


Investigate Fuel Costs 
If you’re planning to modernize your old plant or build 
a new one—or if you are just interested in cutting fuel 
costs—find out how coal burned the modern way com- 
pares to other fuels for your plant. Talk to a consulting 
engineer or your nearest coal distributor. Their advice 
may save you thousands of dollars every year. 


W.VA) BITUMINOUS COAL INSTITUTE 


A department of National Coal Association 
Southern Building, Washington 5, D.C. 


©. 


Control Board at Barksdale Works. 
Steam generating equipment con- 
sists of four 15,000 lb./hr. 150 psi 
stoker-fired boilers. 


For further information or additional case histories showing how other plants 
have saved money burning coal, write to the address above. 
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HERE IS AN IMPORTANT NEW BOOK ON WATER TREATMENT 
WI \MBERLITE ION EXCHANGE RESINS 


“If You Use Water” is a 24-page 1954 
publication about the increasingly impor- 
tant subject of water treatment by ion 
exchange. It’s yours without charge, 
simply by writing and asking for it. 


“If You Use Water” discusses the appli- 
cation of the AMBERLITE ion exchange 
resins to all phases of water treatment, 
including softening, dealkalization, 
deionization, and silica removal for boiler 
feed and other uses. Amply illustrated 
with flow diagrams, this book points to 
the solution of a host cf water condi- 
tioning problems. 


CHEMICALS 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 


Washington Square, Philadelphia 5. Pa. 


Represeniatives in principal foreign countries 


AMBERLITE és a trademark, Reg. U.S. Pat. Off. and in 
other principal countries of the Western Hemisphere 


Prepared by Rohm & Haas Company 
ion exchange specialists, “If You Use 
Water’? shows you the way to decreased 
cost and increased quality of water treat- 
ment. In addition, it tells you about the 
use of the AMBERLITE ion exchange resins 
in research, medical therapy, air condi- 
tioning, television tube manufacture, food 
processing, printing, electroplating, and 
other important fields. 


Send for your free copy 


of this booklet today 


ROHM & HAAS COMPANY,  ept. Pi 
Washington Square, Philadelphia 5, Pa. 


Please send my copy of “If You Use Water... 
Nome 
Title. 
Firm Name 
Address 
ZOMG SII 
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Valve Maintenance Cost: ZERO 


...on fuel oil piping, 


for example 


The Installation 


At North End Yard, The Cincinnati Union 
Terminal Railroad, using Crane steel 
valves and fittings throughout diesel fuel 
receiving and filling system. Working 
pressure, 40 pounds. 





Valve Service Ratings 
SUITABILITY: 
Doing the job as intended 
FEATURES: 
Exelloy seating 
MAINTENANCE COST: 
Zero 
SERVICE LIFE: 
Installed 1948—Shows long life ahead a 
OPERATING RESULTS: ° 
Low-cost, trouble-free fueling The Case History 
AVAILABILITY: 


é Not until the terminal’s engineers were convinced of its 
Crane catalog item—No. 47X 


dependability and low-cost maintenance was any equip- 
ment bought for this project. Many similar systems were 
studied for the best means of assuring utmost economy 
The Valve of operation. The installation was made in 1948... with 
150-Pound Steel Gate—with its ex- welded piping where practical, using Crane materials 
ceptional performance assured by : 4} exclusively —steel fittings, check valves, and No. 47X. 
Crane quality design... by Crane Load 150-Pound steel gate valves. 
pioneering skill in steel casting... 
and the high adaptability of Crane 
Exelloy trim for oil services. Sizes 2 
to 24 in.; screwed, flanged, or welding 
ends. See your Crane Catalog, or ask 
your Crane Representative. 


More than 5 years later the terminal reports: Piping 
system operation entirely satisfactory; maintenance cost 
to date: zero. Further result: Crane valves have earned 
top consideration for proposed extension of system. The 
terminal knows the value of thrifty buying—quality al- 
ways outweighs price-tag savings. 








THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 





VALVES FITTINGS + PIPE - PLUMBING - HEATING 
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You Get Time-Tested 
Dependability With A 


ounterpois 
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The constant load-carrying ca- 
pacity of Navco Counterpoise* 
Pipe Hangers has been proven 
during an extended period of sat- 
isfactory service as the first accu- 
rate and efficient support for high 
temperature piping systems. They 
are being used extensively in 
steam generating stations, refin- 
eries and chemical plants. 

The Counterpoise Hanger is a 
spring-actuated counterbalance. 
An ingenious system of linkage 
transforms the varying force of 
the spring in an accurate mathe- 
matical ratio to produce a load 
supporting effort of constant value 
throughout the entire range of 
expansion travel. 


The design permits great flexi- 
bility of installation and saves 
valuable space in congested areas. 
All parts are ruggedly made and 
have a high safety factor, yet 
excess weight and oversize phys- 
ical dimensions have been avoided 
to hold space and structural load 
requirements to a minimum. 

The Navco Counterpoise 
Hanger is available in 16 different 
frame sizes with load capacities 
ranging from 200 to 16,000 pounds 
and expansion travels up to 12 
inches. For detailed information 
on how you can get dependable 
support with this unique hanger, 
write today for our 12-page illus- 
trated bulletin #153. 


* 
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Note above how the flexible top connection 
permits the hanger assembly to fall in line with 
the direction of the load pull, so that horizontal 
travel of the piping has no appreciable effect on 
the hanger operation. The unit may be positioned 
at any angle. This affords flexibility in installa- 
tions where close clearances are a factor. 


* Counterpoise is a trade name of the 
National Valve & Manufacturing Company 


NATIONAL VALVE & MANUFACTURING COMPANY 


3105 LIBERTY AVENUE, 


New York + (Chicago + Cleveland 


PENNSYLVANIA 
Buffalo - 


PITTSBURGH 1, 


¢ Boston «+ Atlanta ~ Gncinnati 
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Pumps, Motors, Control for 


Comprehensive Engineering Help Coordinated Design 
Your A-C representative frequently can make Specify a complete Allis-Chalmers pumping 
suggestions to you or your consulting engineers unit — pump, motor and control. Because all 
which result in substantial savings in time, units come from a single source, they are de- 
money and trouble. And, because he represents a signed and built to work together . . . will give you 
complete line of pumps, motors, and control, you long-lived, low maintenance performance. 
can be sure his recommendations are impartial. 


Single Responsibility for the 


Complete Pumping Unit. . . You get a single, depend- 

able guarantee for all the equipment in the unit . . . a single 

source for parts and service ... which minimizes paperwork, 
eliminates communication headaches, and facilitates prompt re- 
sponse to emergency calls. 

Allis-Chalmers builds a complete line of boiler feed, conden- 
sate, condenser circulating, and general purpose pumps . 
motors from 1 hp up, including two-pole for boiler feed service 
. .. plus high and low voltage switchgear and control. Get all 


the facts from your A-C representative or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-4452 
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Get These 3 Features for 
Top Boiler Feed Pump Value 


Low NPSH — First stage is two single- 
suction impellers face to face. NPSH 
requirement is very low, and interstage 
leakage is introduced into high pressure 
side of first stage to prevent flashing. 


2) Double-Volute Casing — Radial thrust 
is neutralized regardless of variations in 
load. Bearings and wearing rings last long- 
er, vibration is minimized. 


Back-to-Back Stages — Arrangement of 
stages with center discharge maintains 
axial balance without balancing devices. 
Thrust from opposed stages cancels out. 
Any slight unbalance is taken up through 
a Kingsbury thrust bearing. Great simpli- 
city reduces maintenance. 


Easy Casing Expansion Joint Inspection 
— The casing expansion joint is brought to 
the outside where it is easy to adjust and 
where leakage can be detected and cor- 
rected quickly and easily. 


Five Sealing Options — Gland seals may 
be standard packing, packingless, bleed-off, 
condensate bleed-in, or mechanical seal, 
depending on your exact requirements, 


é) ALLIS-CHALMERS 
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eee RARREL-TYPE BOILEK FEED 
PUMP is the most modern high pressure 
boiler feed pump available today. Yet every 
feature has been tested and proved in power 
plant operation. 

Check this pump point by point . . . check 
its performance in many power plants across 
the country. Get full details from your Allis- 
Chalmers representative or write for Bulletin 


08B7899. Allis-Chalmers, Milwaukee 1, Wis. 


A-4453 
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HEAVY-DUTY 


CONSTRUCTION 


gives service continuity 


WHETHER YOU NEED a vertical or hori- 
zontal condenser circulating pump, 
Allis-Chalmers design gives you con- 
tinuous service and lowest possible 


maintenance cost. 


VERTICAL PUMPS — Shaft is rigid 
and whip-free. Underwater bear- 
ing is heavy-duty and protected 
against damage from sand and silt. 
These pumps require minimum 
floor space and foundation. Every 
possible feature to make mainte- 
nance easy has been incorporated. 


HORIZONTAL PUMPS — Heavy 
horizontally split cast-iron casing 
construction is used. Suction and 
discharge nozzles in lower half 


permit easy inspection without 
disturbing piping. Ball or sleeve 
bearings available in most sizes. 
Generous stuffing box length con- 
tains sufficient packing to keep 
stuffing box maintenance low. Pro- 
vision is made for sealing-water 
connections if required. Cast shaft 
sleeves, not commercial tubing, 
protect the shaft from wear. 
Sleeves extend through the stuf- 
fing box and seal the impeller hub. 


Test Intake Conditions Before Expensive 


Construction Begins 


Use this Allis-Chalmers test tank to duplicate 
your intake conditions. Know in advance ex- 
actly how your pumps will operate under 
every operating condition. This test tank is 
especially valuable where alterations in an 
existing intake system may produce unsat- 


isfactory operating conditions. 


ALLIS-CHALMERS 


A-4454 


— 


Get full information to- 
day on Allis-Chalmers 
Condenser Circulating 
Pumps or Allis-Chalmers 
pump test tank. Call 
your nearby Allis-Chal- 
mers Office or write to 
Allis-Chalmers, Milwau- 
kee 1, Wisconsin. 
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Get top hydraulic efficiency 
plus mechanical dependability 





horizontal pumps 


Specially designed with low NPSH re- 
quirement for high suction operation. 
Two or more stages depending on 
operating conditions. By placing the 
first-stage double-suction impeller be- 
tween the two second-stage single- 
suction impellers, hydraulic balance is 
maintained over all conditions of load. 
This results in smooth operation and 
longer bearing and packing life. Posi- 
tive pressure from the discharge of the 
second-stage impellers effectively seals 
the glands against inleakage of air. 
Large vents are provided in each suc- 
tion chamber to insure quick removal 
of any vapor which may be liberated. 


vertical pumps 


Solves many difficult NPSH problems, 
since suction inlet may be above or be- 
low floor level. High head pumps are 
multi-stage diffuser type with individ- 
ual bowls for each stage. Pump mav 
be lowered directly in the hotwell or in 
its own special tank, according to the 
needs of the installation. Heavy duty 
bearings supply rigid support for the 
shaft and impellers regardless of the 
number of stages used. 


HETHER A HORIZONTAL OR VERTICAL PUMP 
meets your needs, Allis-Chalmers can sup- 
ply you with a pump that exactly meets your 
requirements. For complete information and 
the assistance of an experienced pump special- 
ist, call your Allis-Chalmers representative or 


write Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4455 


<> ALLIS-CHALMERS 
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Your present or future Hot Process + Cochrane Hot Zeolite 


=HIGHER QUALITY, LESS 


For higher quality water frova your present or future 

hot process softener . . . for economical modernization of boiler 
plants or for new plants. . . investigate the application 

of Cochrane Hot Zeolite to your system. Consult 

the pioneer and leader in the Hot Process field. 

A Cochrane Hot Zeolite Softener, installed on the filter 
effluent of your system provides water of zero hardness, lowers 
alkalinity to approximately 25 parts per million and 
minimizes carbon dioxide in the steam. By proper treatment in 
the complete system silica can be reduced to low limits. 

The use of high temperature resins produces substantial savings 
through the elimination of soda ash and reduction of phosphate. 

Cochrane engineers and manufactures every type 
of precipitation and ion exchange water conditioning 
equipment, thus assuring you unbiased recommendations 
for equipment best suited to your requirements. Cochrane’s 
complete service provides single responsibility for engineering, 
fabrication and continued satisfactory operation. 

For further details on Cochrane Hot Zeolite Softeners, write 
for Publication No, 4801 and reprints on Hot Process-Hot Zeolite. 
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3106 NO. 17th STREET, PHILADELPHIA 32, 


Representatives in 30 principal cities in U. S 


; Toronto, Canada; Mexico City, Mexico; Paris, 
France; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto Rico; Honolulu, Hawaii 


Pottstown Metal Products Division—Custom built carbon steel and alloy products 


Demineralizers + Hot Process Softeners * Hot Zeolite Softeners + Dealkalizers 


* Reactors « 


COSTLY WATER 


Other Cochrane Processes 


DEMINERALIZER 


Delivers solids-free, silica-free water at extremely 
low cost. Publication 5800. 


JET TRAY DEAERATOR 


Delivers hot deaerated water with an oxygen 
content not to exceed 0.005 cc. per litre— 
less than 7 parts per billion! Publication 
3005 and 4643. 


SOLIDS CONTACT REACTOR 


Slurry blanket principal efficiently removes solids, 
turbidity, silica, fluorides, color, taste; reduces 
alkalinity from water for industrial and municipal 
purposes. Publication No. 5001-A. 


COCHRANE CORPORATION 
3106 NO. 17TH ST., PHILA. 32, PA. 


Send me a copy of Publication Nos. 4801, 5800, 3005, 
4643, 5001-A, Reprints of Technical Articles. (Circle pub- 
lication desired). 
Name _ Title 
Company _ 


Address_ 


ae 


_Ione State 


Deaerators * Continuous Blow-Off «+ C-BSystems ¢ Specialties 
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LOUIS N ROWLEY, EDITOR + OCTOBER 


1954 + ESTABLISHED 1882 


775,000 kw, 5000 psi, 1200 F 


r¥NO THE INITIATED, the numbers above tell an impres- 
l sive story. Briefly, they say that Philadelphia Electric 
Co executives and engineers have decided that superpres- 
sures are the next great avenue for advances in station 
efficiency and are backing that decision to the hilt. Not 
only have they aimed for new highs in pressure and tem- 
perature, they have contracted for the largest turbine- 


cenerator ever ordered. 


This new plant (site to be determined) represents an 
initial investment of $45 million and will add more than 


10% to Philadelphia Electric’s present capacity. 


To be built by Westinghouse, the 275,000-kw turbine- 
generator will be a tandem-compound 4-cylinder machine, 
with triple flow to a 105,000-sq-ft single-pass condenser. 
There will be two reheats to 1050 F. 


The first, or superpressure, element is designed for 
5000 psi and 1200 F, exhausting at approximately 2400 
psi. Initial operation at 1150 F, with nine feed-heating 
stages, will yield an 8400-Btu heat rate. 


Conventional design and materials characterize the 
remainder of the machine. The second element combines 
both high-pressure and first-reheat turbines in a single 
casing. The third comprises intermediate-pressure and 
Final 


double-flow low-pressure turbine exhausting to the con- 


single-flow low-pressure turbines. element is a 


denser at 1.5 in. Hg. 


Hydrogen inner-cooling of rotor and stator conductors 
makes it possible to build the 352,000-kva 3-phase 60- 
cycle 24,000-v generator for 3600-rpm operation. 

Combustion Engineering is designing the once-through 
steam generator, of C-E Sulzer Monotube type. Maximum 
steam conditions are 6000 psi and 1200 F. At rated load, 
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primary steam flow will be 1,540,000 lb per hr. First 
reheat stage boosts 1050-psi steam to 1050 F; second 
stage, 250-psi steam to 1050 F. In tangentially fired twin 
furnaces, tilting burners will control the reheat steam 
temperature. 


Superheater and two reheaters will absorb more than 
65% of total heat transferred in the steam generator. For 
this job, radiant-wall superheating surface will supple- 
ment conventional suspended superheater and reheater 
sections. Of approximately 150 miles of tubing, much 
of it 144-in. diameter, about 80% will be alloy. Three 
air heaters will be regenerative type. 


In addition to usual combustion controls, flow and 
temperature of steam and water in the boiler will be 
regulated by oil-hydraulic controls of the type installed 


in many Sulzer Monotube units in Europe. 


American license rights to Sulzer designs and patents 
were acquired last year by Combustion from Sulzer Bros 
of Winterthur, Switzerland. This was the result of several 
years’ investigation of European developments in the 
field of high steam pressures and once-through boilers, 
of which the Sulzer Monotube has been an outstanding 
example for many years. 


Readers of Power’s exclusive series of articles on 
superpressures know the possibilities latent in pressures 
above the critical, and the problems involved in realizing 
them. They are thus in a position to appreciate fully 
the courageous nature of this forward step by Philadel- 
phia Electric and the associated equipment manufactur- 
ers. It is this willingness to put large resources behind 
new engineering ideas that makes it possible for the 
progressive utility companies of this country to bring 
more power to more people at ever lower cost. 





On loads UNDER 600 Amps.... 


Fusetron dual-element Fuses 





Have an Interrupting Rating 


in Excess of 100,000 Amps. 








An interrupting rating in excess of 100,000 
amperes for FUSETRON dual-element fuses 
this was shown by tests that were con- 
ducted under conditions that simulated the 
most severe field conditions. These tests were 
witnessed and verified by the Electrical Test- 
ing Laboratories of New York. 


The test circuits were set to deliver far in 
excess of 100,000 amperes — yet the 250 and 
600 volt FUSETRON fuses cleared the shorts 
without igniting readily flamable material 
placed around the fuses and there was 
comparatively little noise. 


These tests show that Fusetron fuses, even 
in the small 30 ampere range, can interrupt 
safely the most severe available short circuit 
current. 


No interference with time-lag 


Time-lag is of utmost importance to give 
proper motor and electrical protection and to 
eliminate needless blowing of fuses. Even 


Fusetron Fuses Help eliminate 
needless Shutdowns for 
Production Engineers. 


Work stoppages caused by needless blows are 

prevented. Even if all the motors on a circuit 

start at one time or other harmless overloads occur, 
the fuse link holds to prevent a shutdown. 


Likewise, Fusetron fuses guard against needless 
blows caused by excessive-heating in panelboards and 
switches—lesser resistance results in cooler operation. 


> 
Fusetron Fuses Offer Maximum 


Safety for Electrical and Safety 


3 Engineers. 


With an interrupting rating of 100,000 am- 

peres, Fusetron fuses give the greatest possible 
protection against damage due to short-circuits. 
And just as important, they reduce the hazard of 
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though the interrupting capacity has been 
greatly increased, the time-current character- 
istic of Fusetron fuses has in no way been 
disturbed. 


ALL THIS ADDED SAFETY 

without changing a panelboard or switch . . . 
plus 10 point Protection of FUSETRON 
dual-element FUSES! 


1. Protect against short-circuits. 2. Protect against 
needless blows caused by harmless overloads. 3. Protect 
against needless blows caused by excessive heating — 
lesser resistance results in much cooler operation. 4. 
Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 
5. Protect motors against burnout from overloading. 
6. Protect motors against burnout due to single phas- 
ing. 7. Give double burnout protection to large motors 

- without extra cost. 8. 
Make protection of small 
motors simple and inexpen- 
sive. 9. Protect against waste 
of space and money — permit 
use of proper size switches 
and panels. 10. Protect coils, 
transformers and 
against burnout. 


solenoids 


motor burnouts due to single phasing and over- 
loading. 


, Fusetron Fuses Save Time 
V and Work for Maintenance 
Engineers. 


Once properly installed, Fusetron fuses require no 
costly inspection time or down-time for calibration 
and other maintenance necessary on mechanically 
operated devices. 


Unnecessary repair work on motors is avoided 
because Fusetron fuses reduce to a minimum the 
danger of damage due to electrical faults. If trouble 
occurs, instead of rewinding or replacing burned out 
motors, simply replace Fusetron fuses. 


Switches and panelboards are protected against 
damage from poor contact heating. 
Fusetron fuses also protect against needless blows 


that cause irritating interruptions of regular main- 
tenance. 
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BUSS Hi-Cap Fuses Have an 
Interrupting Rating In Excess 


of 100,000 Amps. .. and their blowing 














POWER * 


time can be coordinated with that of Fusetron fuses. 


An unlimited interrupting rating for BUSS 
Hi-Cap fuses on any voltage up to 600... this 
was confirmed by tests reported by the Electrical 
Testing Laboratories of New York. 


BUSS Hi-Cap fuses are designed to give pro- 
tection against dangerous overloads as well as 
high fault currents — yet retain the speed of 
operation necessary to limit heavy short cur- 
rents to safe values. 


When coordinated properly with Fusetron 
dual-element fuses they will not open ahead of 
the fuse nearest to the fault — thus the trouble 
is isolated to the part of the circuit in which 
the fault occurs. 


Added SAFETY on Old Installations 


On the increase in the 
capacity of the circuit has outgrown the inter- 


installations where 


Fusetron Fuses Cuts Cost 
for Top Management. 


ay 
Nis 


Cuts maintenance cost — Fusetron fuses are maintenance 
free. 


Cuts motor repair cost Fusetron fuses guard the 
motor, against damage due to overloading, single 
phasing, short circuits and other electrical faults. 


Cuts production costs — Shutdowns due 
blows are eliminated. 


to needless 


Cuts new installation costs — Smaller sizes can be used, 
therefore big savings can be made on switches and 
panelboards. 

Cuts present installation costs — Fusetron fuses hold 
and won’t open on starting currents so the need for 
larger panelboards and switches is often eliminated — 
and in many cases new motors can be added to the 
circuit without installing larger panelboards or switches. 
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TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


rupting rating of the circuit breakers, BUSS 
Hi-Cap fuses offer a safe and relatively inex- 
pensive way to protect inadequate breakers 
against rupture in event of bad fault. 


ACTION THAT SAVES YOU MONEY 


Don’t risk losses. Delay may cost you far 
more than replacing every fuse with a FUSE- 
TRON fuse. By passing 
the word along that all 
purchase and stock 
records should call for 
FUSETRON dual- 
element fuses on loads 
up to 600 amperes — and BUSS Hi-Cap fuses 
on loads above that, you get action that begets 
money saving. 


On New Construction tell your architect 
to specify this Safer, Better Protection. 


Play Safe—Install Fusetron Fuses 
and BUSS Hi-Cap Fuses now! 


For blowing time charts or more information 
on FUSETRON fuses and BUSS Hi-Cap fuses 
use coupon or write for bulletin FIS and HCS. 


BUSSMANN Mfg. Co. 

(Division of McGraw Electric Co.) 

University at Jefferson, St. Louis 7, Mo. 

Please send me complete facts about FUSETRON 
dual-element Fuses and BUSS Hi-Cap Fuses. 


Name 





Title__ 





Company 





Address 





City & Zone 








Grinnell has 


pipe hangers and supports for every piping 
requirement, from simple water piping to high 
pressure, high temperature steam lines. 

No other company, anywhere, makes as 
complete a line of pipe hangers. 


the right pipe hanger 


If some detail of piping arrangement should 
make it necessary to deviate from hangers 

of standard design, it is important to remember 
that Grinnell will design and manufacture 
hangers to meet your special requirements. 
This is a service Grinnell freely offers. 


lo help you 


Through Grinnell’s efficient coast-to-coast system 
of strategically located warehouses and jobbers, 
you can purchase Grinnell Hangers “out of 
stock”, anywhere. No other manufacturer of 
pipe hangers offers a distribution set-up as 
thorough or complete. 


with every pipe 


hanging job! 


Grinnell is ready to cooperate on all your 

pipe hanging assignments. For example, Grinnell 
will assist in the preparation of pipe suspension 
specifications. In addition, Grinnell, alone, 

of all manufacturers offers experienced field 
engineering service — maintains a staff of 
engineers who are ready to assist “on the job” 
with any problems in the erection of 

pipe hangers and supports. 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 
Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters °* valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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By Tyler Hicks, Associate Editor 


One of man’s oldest aids, the pump today ranks second only to 
the electric motor as the most widely used industrial machine. 
Anything that will flow is pumped— from highly volatile ether 

uids at 1000 F, 


pose few real problems for modern pumps 


ck muds and sludges en metals and liq 
the origin of pump: lost in antiquity, we do know 
pumping devices provided water for ancient Egypt, 
China, India, Greece and Rome. Today the U.S. alone draws 
more than 200 billion gallons each day from its water resources 
and pumps move almost every drop. Of this total, an impressive 
80 billion gallons is said to be industry’s share 
To meet these demands we find an almost confusingly large 
’ f available pumps hey range from tiny adjustable 
displacement units to giants handling well over 100,000 gallons 
per minute. Number signs soars into the hundreds, some 
differing in elements as iall as packing glands, some in the 
entire principle 
It’s neither possible nor desirable to cover every variation in a 
oncise practical handbook such as this. So we’ve made a highly 


lective choice of widely used industrial pumps of all classes and 


Sé 
types —the pumps you’re likely to run into in your work. And 
we've stuck to units using mechanic 1eans to move a liquid 
ne point to another utting asid r a time such devices 

ctors, hydraulic rams, « 
ou’ll find the important facts about industrial pumping in 
form in the following 31 pages. Put them to work 


effectiveness of your pumping operations 
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Volute 


Diffuser 


Mixed-flow 


Axial-flow 


Turbine or 
regenerative 


ROTARY 


Cam-and-piston 


Screw 


Direct-acting 


RECIPROCATING 


Crank-flywheel 


IMPORTANT GENERAL FACTS 


The majority of centrifugal pumps built in the U.S. today 
are volute type. They are available as horizontal or 
vertical pumps, single- or multistage for wide flow ranges 


Diffuser-type centrifugals find many uses as multistage 
high-pressure units. Originally more efficient than volute- 
type pumps, today efficiency of both types is about equal 


Mixed-flow centrifugal pumps are ideal for low-head 
large-capacity applications. Usually vertical, they have 
a single-iniet impeller. Some horizontal units are built 


Axial-flow units, often called propeller pumps, develop 
most of their head by lifting action of vanes, are usually 
vertical, and best suited for low heads, large capacities 


For clear liquids, turbine pumps, either horizontal or 
vertical, fill a need between other centrifugal and usual 
rotary designs. They are low- to medium-capacity, high-head 


Gear pumps consist of two or more gears (spur, single- or 
double-helical teeth), while vane pumps have a series of 
vanes, blades or buckets turned by a single rector. This 
rotary class also includes lobe or shuttle-block designs 


Cam-and-piston rotaries, like most types in this class, 
are positive-displacement units, giving steady discharge 
flow. Along with screw-type pumps, and related designs, 
they handle o wide range of nonabrasive viscous liquids 


Old standbys for years, direct-acting steam pumps now are 
available in many designs for handling cold or hot water, 
oil, and a wide range of industrial liquids of many types 


Power pumps are driven from outside through a crank- 
shaft or other device. Capacities range from very low to 
medium flows, at pressures up to 15,000 psi, or higher 


Crank-and-flywheel pumps are one form of reciprocating 
power pump, so designated to distinguish them from power 
pumps using, for example, an eccentric as drive mechanism 











DEFINITIONS 


PUMPING is the addition of energy to a liquid to 
move it from one point to another 


CENTRIFUGAL PUMPS employ centrifugal force 


to develop a pressure rise for moving a liquid 


ROTARY PUMPS use gears, vanes, pistons, screws, 
cams, segments, etc, in a fixed casing to produce 
steady positive displacement of a liquid 


RECIPROCATING PUMPS use pistons, plungers, 
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P UMPS ... major 


The 


comers 


world of pumps can be extremely confusing to new- 
to left, is 
designed to clear up much of the mystery and confusion 


and even some oldtimers. Diagram, 
surrounding pump classes and types. You might call it your 
road map to the world of pumps. Based on often-used 
standard classifications, it incorporates a number of useful 
facts that are a big help in pump selection and application 

Three classes of pumps find use today — centrifugal, rotary 
and reciprocating. Note that these terms apply only to the 
mechanics of moving the fluid, not to the service for which 
the pump is designed. This is important, because many 
pumps are built and sold for a specific service, and in the 
complex problem of finding which has the best design de- 
tails we may overlook the basic problems of class and type. 

Each classification is further subdivided into a number of 
different types, diagram left. For example, under the rotary 
classification we have cam, screw, gear and vane pumps. 
Each is a particular type of rotary pump. 

To go one step further, let’s take a brief look at a fuel-oil 
pump in wide use today. It is a rotary three-screw type 
available with rotors of a number of different materials and 
four means of balancing axial thrust. 

The last two items are important details in pump appli- 
cation; first two are keys to classification of the unit. The 
Hydraulic Institute recommends that the standard classifi- 
cation be considered as applying to type only, leaving the 
builder to use the details he has developed or standardized 
for that type of pump 
find we must compare, detail for detail, a number of makes. 


So in selecting a pump we often 


Broad breakdown in diagram comes in handy then 

Our next consideration is a wide statement of the general 
characteristics of a given class of pumps. Table, above left, 
does just this for us. 

For example, if we want to handle relatively small ca- 
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diaphragms or other devices to positively displace a 
given volume of liquid during each stroke of the unit 


IMPELLER is the rotating element in a centrifugal 
pump through which liquid passes and by means of 
which energy is imparted to the liquid 

CASING of a centrifugal pump is the housing sur- 
rounding the impeller. It contains the bearings for 
supporting the shaft on which 


impeller mounts 


LIQUID PISTON OR PLUNGER of a reciprocating 
pump is the moving member that contacts the liquid 
and imparts energy to it 


SINGLE-STAGE centrifugal pump is one in which 
total head is developed by one impeller 


MULTISTAGE centrifugal pump is one having two 


or more impellers acting in series in one casing 


classes and types 


pacities of clean, clear liquids at high head, we can refer 
to the table. In any problem of this type we must remember 
that suction lift should not exceed recommended limit. 
Capacity in gallons per minute (gpm) determines pump 
size and influences classification. Nature of fluid is also 
involved, as is pump construction. Head is a big factor. 

Table shows a reciprocating pump is suitable for the 
general conditions we have in mind — small capacity, high 
head, clean, clear liquids. Then, depending on job needs, 
we may choose a piston or plunger type, direct-acting, 
crank-and-flywheel, or power type. It may be simplex, 
duplex, triplex, or have a larger number of cylinders. 

Once we've settled these items we're ready to study valve 
details, materials, drives, etc. In general, you'll find that 
pump details are greatly influenced by job requirements. 
Thus the particular arrangement of a centrifugal pump may 
depend as much on piping, space and working conditions 
as on any other existing factors. Drive chosen for the pump 
may be fixed by the pump speed, plant heat balance, power 
supply available or cost of a particular fuel in the area. 
But again, these are details, to be decided after we find a 
pump suitable for the hydraulic conditions we must meet. 
And the key to meeting the hydraulic conditions is the right 
class and type of pump. 

Where two or more different units meet hydraulic needs, 
we must go one step further and decide which pump is best 
for the installation. We may want or need low first cost, 
long life or maximum operating economy. Normally we do 
not find all in one package. So we must decide which is 
most important and go ahead from there. 

Getting the right pump is much like coming to a fork in 
the road. Our map tells us which way to turn. Once on the 
right road all we need do is watch our route markers. The 
next 29 pages do just that for you in the world of pumps. 
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As a boy you probably whirled 
CENTRIFUGAL around your head a bucket on the 

end of a rope, just like the little guy 
in the three sketches above. As you recall, the water stayed 
in the bucket just as long as you kept it turning at a fair 
speed. The force that kept the water in the bucket is at work 
in centrifugal pumps. 

Imagine an impeller at rest in water, above left. This 
is like the lad’s bucket before he starts whirling it. Now 
rotate the impeller, middle sketch. Water will fly out from 
between the blades just as it would squirt out of the whirl- 
ing bucket if it had a hole in the bottom 

The force causing the water to leave the impeller (or the 
bucket) is centrifugal force and that’s where pumps of this 
class get their name. They depend on centrifugal action even 
though details differ, as we'll see later. 
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Going back to the middle sketch, as the impeller throws 
out liquid, more rushes into the center where the lowest 
pressure exists, and where a suction pipe is normally fitted. 
This liquid too is thrown out, is followed by more, and we 
have the steady discharge characteristic of centrifugals 

Once the liquid is being thrown from the impeller we must 
guide it to its destination. Otherwise we've accomplished 
little more than make a big splash. 

By putting the impeller in a casing we can change flow 
from haphazardly outward to controlled movement in the 
direction we want. With vanes like those of the deepwell 
pump in the righthand sketch we can even turn the flow 
upward. A casing, with or without vanes, acts something 
like a hose attached to the bottom of the boy’s bucket. 

The result is a workable pump for imparting energy to 


a liquid at one point to cause it to move to another. 


Long of major importance in the 
pumping field, reciprocating 
units today are finding many 
new uses, particularly in the fields of metering and pro- 
portioning, and where extremely high pressures are needed 

Direct-acting steam pumps, top left, have two sets of 
valves in the liquid end. When the piston moves to the left 
as shown, liquid is drawn in through the righthand set of 
suction valves and liquid previously drawn into the cylinder 
is discharged through the upper left set of discharge valves. 
This is a double-acting pump, liquid being discharged on 
every stroke. The actual arrangement of the valves differs 
in various designs. 

Power pumps, top right and lower left, have a number of 
different arrangements for suction and discharge valves. 
In these two single-acting units, liquid is drawn into the 
cylinder during one stroke of the plunger. On the next 
stroke, the plunger forces liquid through the discharge 
valves into the pump outlet. 


RECIPROCATING 


Radial-piston pumps, /ower right, one of many relatively 
recent designs, have their pistons attached to an outer ring 
whose center of rotation can be changed. Moving the ring 
to an eccentric position produces suction and discharge 
through valves in the center of the pump. Reversing the 
direction of ring rotation reverses liquid flow. A large num- 
ber of other designs are discussed later, pp 90-95. 


ON PUMPS OCTOBER 1954 











Y Like reciprocating pumps but unlike cen- 
ROTAR trifugals, most rotary pumps are positive- 

displacement units — that is a given quan- 
tity of liquid is discharged for each revolution of the shaft. 
Like the centrifugal pump, flow is usually steady, without 
large pressure pulsations 

Rotary gear pumps, above left, have two or more gears in 
a casing and during rotation the liquid fills the spaces be- 
tween the gear teeth on the suction side. From there it is 
carried around and squeezed out as the teeth mesh on the 
other side of the pump. 

Sliding-vane rotary pumps, above center, are built in a 
number of different designs. In the type shown, the vanes 
move in and out of the rotor, which is set off-center in the 
casing. When the rotor turns counterclockwise, liquid flows 
into the cavity formed by rotor bottom and casing wall. 


As the rotor turns, it brings the next vane into position to 
trap the liquid in the cavity. Further rotation forces the 
liquid around and out the discharge opening of the pump. 
The vanes are held against the inner wall of the casing by 
centrifugal force produced by rapid rotation of the rotor. 

Screw pumps, above right, draw the liquid into one or 
both ends of the rotor or rotors, where it is trapped in the 
pockets formed by the threads. It is moved along to the dis- 
charge point much like a nut on a thread. Screw-type rotary 
pumps may have one, two or three screws. When only a 
single screw is used, liquid enters at one end, is discharged 
at the other. The screw runs in a double-threaded helix. 
Clearance is an important factor in many rotary-pump 
designs that are used today. 

Later, pp 88, we'll discuss the large number of other ro- 
tary-pump designs used for a variety of industrial services. 
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OTHER PUMPING PRINCIPLES 


Some of the most interesting recent design 
developments are in pumps for process and 
nuclear-energy applications. To handle liquid 
metals, for example, we now have electromag- 
netic pumps, in which electrical energy is ap- 
plied directly. 

Electromagnetic pumps include the Faraday 
type for ac or de power, the ac linear-induction 
design (a modification of this is called the Ein- 
stein-Szilard pump) and the electromagnetic 
centrifugal. These, and other similar designs, 
represent new approaches to the problem of 
moving a liquid from one point to another. 

Among older ideas for moving liquids there 
are, of course, the familiar air lift, hydraulic 
rams, and the Humphrey pump. Here, however, 
we stick to common mechanical methods. 
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TWO-STAGE horizontally split pump has 
opposed impellers, ball-type bearings 


SINGLE-STAGE general-purpose pump has horizontally split casing, water-sealed 


MULTISTAGE single-suction opposed-im- 
stuffing boxes, cast-iron double-suction casing. The impeller is made of bronze 


peller pump for continuous heavy duty 


HORIZONTAL TURBINE PUMP, single stage, is self-venting to prevent vapor binding. 


ENCLOSED-TYPE non-overload impeller on 
Units like this are built with standard stuffing boxes, or with a mechanical seal 


stainless-steel shaft for vacuum service 


Centrifugal pumps 


Earlier we saw how modern pumps are classified and typed. Now we’re ready 
to take a closer look at centrifugal pumps — the most widely used units. 

Illustrations on these two pages are a small sampling of today’s designs. Study 
shows that though all come under one broad classification, intended application 
is a major factor in impeller and casing design, materials used, and other me- 
chanical and hydraulic features. For these reasons we find pump builders stress- 
ing ultimate use somewhat more than classification and type. 

Thus centrifugal pumps are termed boiler-feed, general-purpose, sump, deep- 
well, refinery (hot oil), condensate, vacuum (heating), process, sewage, trash, 
circulating, self-priming, sanitary, bait, booster, paper stock, chemical, fire, jet, 
sand, slurry, ash, glass, stoneware, submersible, tail-water, etc. In general, each 
has specific features of design and materials recommended by the builder for 
the particular service. This makes selection and application easier. 

Another subdivision grows out of broad structural features. Thus we find 
horizontal and vertical units, close-coupled designs, single- and double-suction 
impellers, horizontally split casings and barrel casings, etc. Correct evaluation 
of all these variations is one of the big jobs in selecting a pump. 





SINGLE-STAGE pump with sleeve bearings 
and mechanical seal for hot-water uses 
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SEAL-LESS leakproof combined motor-pump 
has no stuffing boxes, uses no lubricant 


NON-CLOGGING PUMP: 2-bladed impel- SUCTION SIDE of a single-stage fire pump, complete with motor and fittings. Pumps 
ler, ball bearings, removable suction cover and fittings for this service are laboratory tested before underwriters’ approval 











MIXED-FLOW vertical pump may be either VERTICAL single-stage unit has semi-open WATER-LUBRICATED vertical pump: semi- 
water or oil lubricated, depending on job impeller, ball and sleeve shaft bearings open impellers, open line-shaft bearings 
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CENTRIFUGAL PUMPS continued 


Ts 
Lax 
‘WC 


VOLUTE converts velocity energy of the 
liquid into static pressure (read in psi) 


Pump action 


In volute-type 
discharges 


pumps the impeller 


into a progressively ex- 
panding spiral casing, proportioned to 
gradually reduce liquid velocity. Thus 
velocity energy is changed to pressure 
head in the volute 

Stationary guide vanes surround the 
runner in a diffuser-type pump. These 
gradually expanding passages change 
the direction of liquid flow and con- 
vert velocity energy to pressure head 

Liquid in a turbine pump is picked 
up by the impeller’s vanes and whirled 
at a high velocity for nearly one revo- 
lution in an annular channel in which 
the impeller turns. Energy is added to 


Specific speed 


Specific index 


type 


speed is an of pump 
head 


maximum 


using the capacity and 
the point of 


determines the 


obtained at 
efficiency. It 
profile or 


general 
shape of the impeller. In 
numbers, specific speed is the rpm at 


which an impeller would run if re- 


duced in size to deliver 1 gpm against 
a total head of 1 ft 
Impellers for high 


have low specific speed 


heads usually 
impellers for 
low heads have high specific speed 
As diagram, right, shows, each im 
peller design has a specific-speed range 
for which it These 
ranges are approximate, without clear- 
them. Chart 


between 


is best adapted 


cut divisions between 


gives general relations im- 
peller shape, efficiency and capacity 

Suction limitations of different 
pumps bear a relation to the specific 
The Hydraulic Institute 


lishes charts giving recommended spe 


speed pub 


cific speed limits for various conditions. 


DIFFUSER changes flow direction, aids in 
converting velocity energy to pressure 





MIXED-FLOW units use both centrifugal 


force and lift of vanes on the liquid 


the liquid in a number of impulses, so 
it enters the discharge at high velocity. 

Mixed-flow pumps develop their 
head partly by centrifugal force and 


Efficiency, % 
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TURBINE pump adds energy to the liquid 
in a number of impulses during rotation 


PROPELLER pump develops most of its head 
by propelling action of vanes on liquid 


partly by the lift of the vanes on the 
liquid. Propeller pumps develop most 
of their head by the propelling or lift- 
ing action of the vanes on the liquid. 


Specific speed, rpm 


SPECIFIC SPEED is approximately related to impeller shape and efficiency, as shown 
by these curves. There is no sharp dividing line between various impelier designs 
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Besides being classified according to specific speed, an im- 
peller is also typed as to how the liquid enters, its vane 
details, and use for which it is intended. 

Open impellers, A, have vanes attached to a central hub 
with relatively small shrouds. Semi-open, B, have a shroud, 


Centrifugal-pump casings may be split horizontally, A, 
vertically, B, or diagonally (at an angle other than 90 deg). 

Horizontally split casings are also termed axially split. 
Both suction and discharge nozzles are normally in lower 
half of casing; upper half lifts for easy inspection. Vertical- 


To prevent costly wear of casing and impeller at the running 
joint, wearing rings, also called casing rings, are installed. 
Where these rings are removable, as they usually are, they 
can be replaced at a fraction of the cost of a new impeller 
or pump casing that might otherwise be needed. 


Practically every type of bearing has been used in centrif- 
ugal pumps. Today, ball, sleeve and Kingsbury bearings 
find most common use. Many pumps are available with 
more than one type of bearing to meet different needs. 
Ball bearings, A, may be of single- or double-row type. 
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or wall, on only one side. Closed impellers, C and D, have 
shrouds on both sides to enclose liquid passages. Single or 
end-suction units, C, have liquid inlet on one side; in 
double-suction type, D, liquid enters both sides. E, F and 
G are paper-stock, propeller and mixed-flow designs. 


ly split casings are also called radially split. They’re used 
in close-coupled or frame-mounted end-suction designs. 
Barrel casings, C and D, are used on high-pressure dif- 
fuser and volute pumps. Inner casing fits in outer barrel. 
Discharge pressure acting on inner case provides seal. 


www 


Seal A is a plain flat joint. Similar joint, B, has a flat 
ring mounted on the pump casing. At C the ring fits into a 
casing groove; impeller has a similar ring. 

In designs D, E, and F, rings are fitted to both casing and 
impeller. Form varies with pressure, service, etc. 





Spherical roller bearings are widely used for large shafts. 
Sleeve bearings, B and C, may be either horizontal or 

vertical. In the latter, water is often the lubricant. 
Kingsbury thrust bearings, D, find use in larger pumps. 

Design resembles that used in other rotating machinery. 
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CENTRIFUGAL PUMPS continued 
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Sleeves protect shaft against corrosion, 
erosion and wear affecting its strength. 
Many forms are used on large pumps 
but on small ones sleeve is often left 
off to cut hydraulic and stuffingbox 
losses. Shaft is then made of a metal 
that is sufficiently corrosion- and wear- 
resistant for satisfactory life. 
Interstage sleeves guard multistage 
pump shafts. In some, long hub on 
impeller replaces interstage sleeve. 


These are used to prevent air leakage 
into pump when running with a suc- 
tion lift and to distribute sealing liquid 
uniformly around annular space be- 
tween box core, shaft-sleeve surface. 

Also called seal cages and waterseal 
rings, they receive liquid under pres- 
sure from pump or independent source. 

Grease sometimes serves as sealing 
medium when clear liquid isn’t avail- 
able or can’t be used (sewage pumps). 


Stuffing box stops air leaking into cas- 
ing when pressure is below atmospher- 
ic; holds leakage out of casing to a 
minimum when pressure is above. 

Sketches show solid-packed box, 
which has no lantern rings; two injec- 
tion designs, which do. On pumps 
handling hot liquids, or having high 
stuffing-box pressures, box is often 
water-jacket cooled. In some, coolant 
and pumped liquid mix. 


Mechanical seals in wide variety serve 
where leakage is objectionable. They 
also find use where stuffing-boxes can’t 
give adequate leak protection. 
Sealing surfaces are perpendicular 
to pump shaft and usually comprise 
two polished lubricated parts running 
on each other. Though not guaranteed 
leakproof, leakage is usually nil. 
Outside type, A, is used where gritty 
liquids or leakage retained in stuffing 
box would be undesirable. Inside, B, 
finds much use for volatile liquids. 
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ASTM 
A 48, Grades 20, 25} 
30, 35, 40, & 50 
B143,1B&2A 
B 144, 3A 
B 145, 4A 
A216, WCB 
A217,C5 
A 296, CAI5 
A 296, CB30 
A 296, CC50 
A 296, CF8 
A 296, CF8M 
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NOTE: ASTM — American Society for Testing Materials 


Tin bronze — six grades (in- % 


cludes two grades covered in detail 
in Standards of Hydraulic Institute) 


Carbon steel 

5% Chromium steel 

13% Chromium steel 

20% Chromium steel 

28% Chromium steel 

18-8 Austenitic steel 

18-8 Molybdenum austenitic steel 
A series of highly-alloyed 


steels normally used where the 
corrosive conditions are severe 


A series of nickel-base alloys 
High-silicon cast iron 
Austenitic cast iron 

Monel metal 

Nickel 


ACI — Alloy Casting Institute 


AISI — American Iron and Stee! institute 


Materials for centrifugal pumps 


MATERIALS FOR PUMPING 
VARIOUS LIQUIDS 


Material 
selection 


Gaso 
Give 
lead 
Milk 
Molasses 


Mustard 

C rude 
Oil, fue 

Oil, kerosene 

©] ube 

Sewage 

Soda ash Hot 
Sodium hydroxic Aqueous sol 
Sugar 

Tor 

Water, feed 


Aqueous so 
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Eight important factors 


choice of 


affecting 
centrifugal 
pumps are: suspended-solids abrasive 
ness, corrosion resistance 


materials for 


electrochem 
ical action, liquid temperature, head 
per stage, discharge pressure, structur- 
al considerations, pump load-factor 

Tables, above and left, summarize 
the broad experience of pump makers 
and users with various materials and 
liquids. Materials listed are applicable 
to all classes of pumps as far as cor- 
rosion-resistance characteristics are 
concerned. But in some pumps, design 
considerations impose differing physi- 
cal requirements. 

Obviously, a tabulation cannot rec- 
ognize all possible construction varia- 
tions but must concern itself primarily 
with the general problem of corrosion 
This must be remembered when eval 
uating merits of the various materials. 

Materials listed are those commonly 
used in the principal parts of the 
pump, such as casing, impeller, cyl- 
inders, etc. Trim like sleeves, 
glands, rings, valves, etc, may differ 
to meet some mechanical requirement 
but the material selected should be 
suitable for the environment 

Because of the many variables, no 
one can say with certainty that some 


items 
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one material will best withstand cor- 
rosive attack of a given liquid. So 
than one type is usually listed 
table, left. Order 
relative superiority — factors 
predominant in one installation may 
be almost nonexistent in another. 

Symbols used in table, Jeft, are A, an 
all-bronze pump, B for bronze-fitted 
pumps, and C for all-iron pumps. Oth- 
er materials, including a large number 
special corrosion-resistant types, are 
listed in table directly above. 

In Standards of Hydraulic Institute, 
par E-19, Data Section, a helpful form 
to aid the pump manufacturer select 
the best materials for a given liquid is 
presented 


more 
in the 
dicate 


does not in- 


It is extremely useful to all 
prospective pump purchasers 

Bronze finds much use in centrifugal 
pumps because it doesn’t rust, is easier 
to machine than iron, can be given a 
smoother finish and theoretically per- 
mits higher efficiencies. But its limita- 
tions may prevent its use. 

Casings are bronze- 
fitted and all-iron pumps. For corro- 


cast iron in 
sive, high-temperature and high-pres- 
sure jobs, others materials find use. 
Bronze casings are popular for mildly 
corrosive liquids, cast or forged steel 
for higher pressures and temperatures. 
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CHARACTERISTIC CURVES for a given impeller size 
and design show head, hp, capacity, efficiency 
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SYSTEM-HEAD curve is valuable tool for studying 
a given installation and hookup of its equipment 


Centrifugal-pump and system curves 


Unlike positive-displacement pumps (rotary and recipro- 
cating), a centrifugal pump operated at constant speed 
delivers any capacity from zero to a maximum, depending 
on head, design and suction conditions. Characteristic 
curves, above, show interrelation of head, capacity, power 
and efficiency, for a specific impeller and casing. 

It is usual to plot head, power and efficiency against ca- 
pacity at constant speed, as above. But in special cases it is 
possible to plot any three variables against a fourth. 


Head-capacity curve, labeled H-Q, shows relation be- 
tween capacity and total head, and may be rising, drooping, 
steep or flat, depending on impeller type and design. At A, 
head is 144 ft, capacity 1200 gpm. At 120-ft head, B, the 
capacity rises to 1680 gpm. 

System-head curve, above, is obtained by combining fric- 
tion-head curve with static head and any pressure differ- 
ences in pumping system. A friction-head curve is a plot 
of the relation between flow and friction in piping, valves 





Drives for centrifugal pumps 


Probably every form of prime mover and power source, 
with some kind of transmission if needed, has been used for 
driving centrifugal pumps. Today, electric motors drive 
most centrifugals. But steam, gas and hydraulic turbines, 
gasoline, gas and diesel engines, are also used. 

Factors affecting drive choice include pump and driver 
rpm, service conditions, pump characteristics, availability 
and cost of power, physical details of the installation. 

Driver speed may be limited to a certain band, as in 
diesel and gas engines. This band may be above or below 
ideal pump speed for job conditions. Where pump runs 
continuously, a speed increaser or decreaser is usually 
warranted. For units used only occasionally, as in standby 
service, a compromise pump design is often chosen, saving 
cost and complication of a speed changer. There may be 
some sacrifice in pump performance, and a higher cost. 

Electric motors for pump drive in the U. S. most often axe 
full-voltage-starting ac units, though some dc motors find 
use. Generally, squirrel-cage motors are used, but syn- 
chronous and wound-rotor motors are also applied. 

Recent development in canned and axial-air-gap sealed 
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motors are almost certain to have a major influence in de- 
sign of future small pumps. With some canned motors, p 
101, straight-through flow is obtained, considerably simpli- 
fying piping connections. Axial air-gap motors shrink to 
almost pancake thickness, allowing easy installation and 
care. Both are leakproof, important in many process jobs. 

Canned motors appear to have a bright future in process 
and atomic-energy applications handling water at high 
temperatures and pressures. They also handle liquid metals. 

The electromagnetic pump has no conventional driver. 
Instead, in the Faraday type, a heavy current is made to 
flow through the fluid (liquid metal), current entering the 
pipe wall through a brazed joint. Thus we're at the stage 
where raw energy, applied directly to the liquid, moves it 
from one point to another. In effect, we've bypassed one step 
present in pumping from earliest times—conversion of one 
form of energy into another in an impeller, piston, gears, etc. 

Starting torque. Returning to today’s more conventional 
practice, we find that normal-starting-torque motors are 
entirely adequate for starting centrifugals, even with dis- 
charge valve open. Starting torque from rest seldom exceeds 
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VARIABLE-SPEED head-capacity curves correlate 
head, rpm, efficiency and the capacity of the pump 


and fittings in suction and discharge lines. Since friction 
head varies roughly as the square of the flow, a plot of it 
is usually parabolic. Static head is difference 
between liquid levels of suction and discharge. 


in elevation 


Superimposing the pump H-Q curve on the system-head 
curve gives point A, the head and capacity at which the 
pump operates in that particular piping system. 

Where a pump runs at more than one speed, a plot like 
that above shows complete performance for a given suction 
lift. To obtain this chart, H-Q curves are 


speeds being considered 


drawn for the 
Then curves of points having the 
same efficiency are superimposed. These constant-efficiency 
curves, also called isoefficiency and oak-leaf curves, permit 





15-20% of normal operating torque. It is usually highest 
in a sleeve-bearing pump that has been idle for some time 

Overloading an electric motor is possible if pump horse- 
power increases with a change in capacity. But with a steam 
turbine, with a fixed 
throttle position, turbine speed is always a value such that 
pump torque equals turbine 


overloading is impossible because 
torque. 
Internal-combustion engines may be rated for continuous 


load at rated speed, or for load at wide-open throttle, or 


for both. Most engines rated on continuous load will carry 
an overload 


In any case, pump characteristics should be 
carefully studied before the driving engine is selected. 

Variable-speed operation of centrifugals offers many ad- 
vantages where varying capacity, head, or both, is needed 
Since pump operating condition is fixed by crossing of its 
H-Q curve with system-head curve, above, only way to 
is to 
change system head by throttling. On many jobs it is more 
practical and economical to vary pump speed. 

An economic study is usually needed to decide between 
variable and constant speed for given service. Power sav- 
ing of variable speed may be more than offset by higher 
cost to be written off over unit’s life 


alter operating condition of a constait-speed unit 


In boiler-feed service, 
allow for useful heat from power losses of throttling 
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PUMP CHARACTERISTICS when impeller diameter is 
varied within same casing find much practical use 


finding the required speed and the efficiency for any head- 
capacity condition. 

Impeller diameter. Our first set of characteristic curves, 
extreme left, show performance for a specific impeller di- 
ameter, usually the maximum diameter. But impellers of 
more than one diameter can usually be fitted in a given 
casing. Curves above show performance of a given pump 
with impellers of various diameters. Heavy line encloses 
area of practical application of this particular design. Note 
how reduction in impeller diameter produces an effect sim- 
ilar to reduction in pump shaft speed in the previous curves. 
Tabulations of pump performance are made up by picking 
certain points from characteristic curves like those above. 


Motors, by far the most 
common drive today, ere 
well suited to almost all 
industrial pumping jobs 





Steam turbines offer sim- 
ple speed variation, can 
sometimes be used to im- 
prove plan? heat balance 
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CAPACITY and horsepower performance curves of a geor-type RECOMMENDED SIZE of suction piping for viscous liquids in 


retary pump handling heavy fuel oil. Note the flat H-Q@ curves 


Rotary pumps 


Rotary pumps, usually positive-dis- 
placement units, consist of a fixed cas 
ing containing gears, vanes, pistons, 
cams, segments, screws, etc, operating 
with minimum clearance. Instead of 
“throwing” liquid as in a centrifugal, 
rotaries trap it, pushing it around the 
closed casing, much like reciprocating 
pumps. But unlike a piston pump, a 
rotary discharges a smooth flow. 
Fifteen designs, /eft, illustrate a few 
of the devices chosen to move fluids 
from one another. Often 
thought of as viscous-liquid pumps, 
rotaries are by no means confined to 
this service alone. They’ll handle any 
liquids from A to Z, if free of hard 
solids. And hard solids can be handled 
if steam jacketing will melt them. As 


point to 


with centrifugals, materials and drives 
vary with job, liquid, etc. 

Cam-and-piston pumps, also called 
rotary-plunger type, consist of an ec 
centric with a slotted arm at its top 
Shaft rotation causes eccentric to trap 
liquid in casing, discharges it through 
slot to outlet. 

External-gear pumps are the sim 
plest rotary type. Liquid first fills the 
spaces between gear teeth as they sepa- 
rate on suction side, is then carried 
around and squeezed out as the teeth 
mesh. Gears may have spur, single- 
or double-helical teeth. Some designs 
have drilled idler to cut internal thrust. 
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Internal-gear pumps have one rotor 
with internally cut teeth meshing with 
an externally cut gear idler. Crescent- 
shaped liquid 
from passing back to suction side, may 


partition, to prevent 
or may not be used. 

Lobular pumps resemble the gear- 
type in action, have two or more rotors 
cut with two, three, four or more lobes 
on each rotor, synchronized for posi- 
tive rotation by external gears. 

Single-screw pumps have a spiraled 
rotor turning eccentrically in an inter- 
Rotor is metal 
while helix is hard or soft rubber 

Two- and three-screw pumps have 
one or two idlers, respectively. Flow is 
between the screw threads along the 


nal-helix stator or liner 


axis of the screws. Opposed screws may 
be used to eliminate end thrust. 

Swinging-vane pumps have a series 
of hinged vanes which swing out as the 
rotor turns, trapping liquid and forcing 
it out the discharge pipe. 

Sliding-vane pumps use vanes that 
are thrown against casing bore when 
rotor turns. Liquid trapped between 
two vanes is carried around and forced 
out the dischzrge. 

Shuttle-block pump has a cylin- 
drical rotor turning in a concentric 
casing. In the rotor is a shuttle block 
and piston reciprocated by an eccen- 
trically located idler 


pin, producing 


suction and discharge. 
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10 ft of straight pipe with two elbows and one gate vaive 


Universal-joint pump has a_ stub 
shaft in free end of rotor supported 
in a bearing at about 30 deg with the 
Opposite end of rotor is 
shaft. When 
volves, four sets of flat surfaces open 
and close for a pumping action of four 


horizontal 


fixed to drive rotor re- 


discharges per revolution. 

Eccentric in flexible chamber pro- 
duces pumping action by squeezing the 
flexible member against pump housing 
to force liquid out discharge. 

Flexible-tube pump has a rubber 
tube squeezed by a compression ring 
on an adjustable eccentric. Pumps of 
this design are built single- and 2-stage. 

Characteristic curves, above left, for 
a typical rotary gear pump show the 
flat H-Q relation obtainable. Displace- 
ment of a rotary varies directly as 
speed, except as capacity may be af- 
fected by viscosity and other factors. 
Thick liquids may limit pump capac- 
ity at higher speeds because they can’t 
flow into casing fast enough. 

Slip or in capacity through 
clearances between the casing and ro- 


loss 


tating element, assuming a constant 
viscosity, varies as pressure increases. 
For example, in above curves, capacity 
at 0 discharge pressure is 
But at 300 psi and same speed, capac- 


108 gpm. 


ity is 92 gpm. Difference is slip. 

Power input to a rotary increases 
with liquid viscosity; efficiency de- 
creases. This is true, of course, with 
other classes of pumps. But since ro- 
taries find wide use for viscous liquids, 
it is wise to use the chart, above right, 
for sizing suction lines to prevent ex- 
cessive friction loss. 





SINGLE-ACTING vertical-type power pump 
has pinion shaft for driving crankshaft 


ow 
wt 


INVERTED triplex vertical-plunger power 
pump for high-pressure job applications 


> 
ROTARY-PLUNGER single-acting pump unit 
has five or seven plungers in a circle 


DIRECT-ACTING horizontal duplex piston pump. Steam end is at left, liquid end is at 
right. Piston-rod motion shifts steam valve for admission and exhaust of the steam 
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QUADRUPLEX horizontal-plunger power pump for high pressures is motor driven through 


pinion and gear. Each Scotch yoke drives two plungers. Pump valves are the ball type 


Reciprocating pumps 


The 13 pumps on these two pages are 
but a few of the many reciprocating 
types in regular use today. But you 
will find shown here most of the major 
designs. 

Reciprocating pumps, unlike cen- 
trifugals, p 80, are more often classed 
according to type, rather than use. 
Perhaps this is because their ultimate 
use is less clearly defined than for 
centrifugal pumps. While certain ap- 
plications for this type, like fuel-oil 
pumping, are declining, others, like 
boiler and chemical feeding, are rising. 

Biggest recent developments are in 
non-geared higher speed power pumps 
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— both large and small units. Adjusta- 
ble displacement pumps, also called 
metering and proportioning or con- 
trolled-volume, are being improved 
every year to give wider capacity 
ranges, greater accuracy, easier control. 

Power pumps, always of importance 
in the marine field for boiler feed are 
finding some new berths in stationary 
plants for the same service where loads 
justify them. And if pressures in super- 
pressure plants rise, it is likely that 
power-type reciprocating pumps will 
be used for boiler feed. Of course, 
much depends on new developments in 
the design of centrifugal pumps. 
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CONTROLLED-VOLUME plunger pump has screw adjustment of METERING and proportioning plunger pump has lost-motion type 
stroke length. Change of crankpin position alters capacity of pump of coupling for adjusting stroke length and capacity of pump 


PISTON-DIAPHRAGM unit for controlled-volume pumping has DUPLEX plunger-type feeder pump has micrometer adjustment 
oil for actuation of diaphragm which pumps the liquid handled of stroke length by means of variation of the crankpin position 


DIAPHRAGM pump with ball suction and discharge valves is built DUPLEX STEAM slush pump has divided-cylinder pot-type liquid 
with stationary or movable base, is motor driven through beam = end with suction manifold at the bottom of the liquid cylinder 


HORIZONTAL SIMPLEX power pump is driven by pinion geared HORIZONTAL DUPLEX outside-end-packed pot-valve-type plunger 


to crankshaft, has disk-type suction, discharge valves, air dome pump: the plungers shown are attached together by the tie rods 
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RECIPROCATING PUMPS continued 
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Reciprocating-pump liquid ends are built in a large number of designs 
for various liquids, service conditions and pressures. Shown above are 
a few typical arrangements for modern pumps. 

Direct-acting steam pump, A, often has valve-plate liquid end with 
removable discharge-valve decks. Cup-type packing for liquid piston 
is also shown. Valve-pot type, B, has valve chambers closed by indi- 
vidual covers. Outside- packed plunger pump, C, has its valves in pots— 
all packing leakage is external where it can be seen. 

Vertical power pump, D, has plunger packing at cylinder top, while 
horizontal triplex pump, E, has it in the usual location with valves 
above and below plunger. At F, valves are in step arrangement. An- 
other design for a vertical triplex pump appears at G. Liquid-end design 
is a function of pressure developed, liquid handled, capacity, etc. 


Flat or ‘D’ slide valves find use for 
steam pressures of 200 psi and less 
Balanced piston valves are common 
in large high-pressure pumps. 

Flat valve, A, is thrown by auxiliary 
piston. Motion is regular and positive. 
Balanced-piston valve, B, runs in 





sleeve, has minimum friction, long life. 
C is another balanced-piston valve 
Typical steam-valve linkage, D, con- 
nects to rod. Steam-end design of ver- 
tical pumps resembles those shown. 





Packing is any material used to con- 
trol leakage between a moving and 
stationary part in a pump. Flexible, 
and usually soft, it is expendable. 

Simple piston-rod stuffing box, A, 
has several rings of square packing. 
On small rods a single nut surrounds 
gland, instead of studs shown. Chevron 
packing, B, is often used. Sketch shows 
plunger of high-pressure pump. C is 
a jacketed stuffing box. 

Piston packing takes many forms. 
Duck-packed piston, D, is for bronze- 
fitted general-service pump. Cup pack- 
ing, E, is standard for oil pumps. Solid 
rubber rings, F, are also popular. 
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As a general rule, stem-guided disk valves are used for low-pressure 
jobs, wing-guided (flat- or bevel-faced) for moderate pressures, and 
bevel-faced wing for high pressures. But much depends on liquid, etc. 

Flat disk, A, has inclined ribs in seat to direct liquid so it rotates disk 
slightly at each stroke. Ball valve, B, often finds use where free open- 
ing for thick liquid is desired. Cage guides ball during its rise and fall. 
Seat is circular and completely open. Wing-guided valve, C, for thick 
gritty liquids, can be fitted with renewable rubber inserts for wings. 
Another design, D, for high-pressure clear liquids, has renewable seats. 

Low-pressure valve, E, and high-pressure valve, F, for thick liquids 
are alloy-steel with synthetic inserts for all ordinary services. Special 
materials are used where corrosive liquids are to be handled. Double- 
ported ring-type valves, G, p 92, are popular in large power pumps. 
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Suction and discharge cushion cham- 
bers smooth liquid flow. Discharge 
chamber, A, is often built as part of 
pump while suction chamber may be 
part of pump or in adjacent piping. 
Pressure alleviators, B and C, find 
use with high-pressure power pumps 
to absorb shock from sudden stopping 
of liquid. They usually consist of a 
spring-loaded plunger operating in a 
stuffingbox. Liquid does not escape 
from piping system during surges. 


There seems no end to devices for 
varying capacity of small reciprocat- 
ing pumps. A few appear on pp 90-91. 
For large power pumps, however, not 
sO many variations exist perhaps be- 
cause of the lesser number of designs. 
Suction-valve unloader, A, gives a 
quick but gradual reduction in liquid 
delivery from full to zero flow in not 
more than one-half revolution of 
pump. It increases liquid delivery in 
same way, is pneumatically actuated. 
Stroke-transformer, B, can automa- 
tically or manually vary plunger mo- 
tion from zero to maximum stroke. 
Output is infinitely controllable. 








Suction lift 


Recommended total suction lift is 22 ft for slow-speed recip- 
rocating pumps handling cold water at sea level. High-speed 
pumps usually aren’t capable of lifts that high. Curves, 
left, show effect of altitude and temperature on lift of a 
6x4x6-in. valve-plate-design duplex direct-acting pump. 

Maximum theoretical suction lift of a pump is 34 ft. of 
cold water at sea level. Difference between this and the 
practical lift represents losses in valves, pipe friction, vel- 
ocity head and various entrances in the system. 

Other factors affecting practical lift include pump type, 
and design of suction valves, pistons, plungers, suction pas- 
sages, liquid vapor pressure. So limits shown in curves 
should be taken only as illustrative of one particular design. 





/ 


TF 


/ 


/ 
Lisal 


7 


/ 


» 


Norma/ suction head for 


boiling woter 
Min suction head for 


boiling woter- v 


Atmospheric 




















} 
1 


Capacity and speed 


Reciprocating pumps don’t suck in liquids; they reduce 
pressure in the suction chamber and external pressure, 
usually atmospheric, pushes liquid into the pump. For any 
pump with a given size suction line, capacity or maximum 
speed is fixed by existing net positive suction head (npsh). 

As speed of a reciprocating pump rises, so does its capac- 
ity, provided nothing interferes with flow into and out of 
pump. Curves, left, show basic speeds for direct-acting and 
power pumps. For former, speed is expressed in feet per min- 
ute piston motion; for latter, either as piston speed or rpm. 

Viscosity and temperature of liquid pumped also influ- 
ence maximum pump speed and capacity. Thus, as vis- 
cosity of liquid changes from 250 to 5000 ssu (table at 
left) pump speed falls from rated to about 65% of rated. 
As temperature rises from 70 to 250 F. we have a similar 
speed decrease to 62% of rated. 

Semi-solids, like acid sludge, molasses and syrup, are 
handled in reciprocating pumps designed to run without a 
suction valve. Either ball or disk discharge valves are used. 

When considering a given pump, check with its maker to 
determine exact effects of viscosity, npsh, temperature and 
design on capacity. Generalizations, while helpful guides, 
must not be used too freely. Table, /eft, summarizes speed 
correction factors for viscosity and temperature recom- 
mended by Hydraulic Institute. To use, simply multiply 
rated speed by percentage reduction, expressed as a decimal. 
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Speed correction factors 


Efficiency 


Liquid viscosity, ssu 250 500 1000 2000 3000 5000 A th on hin fiici f . ti um 
Ss wi a macnine, emcienc ofr a reciprocatin 
Speed reduction, % 0 4 1 20 2 30 ~ 35 y y ene re 


varies with size, design, application, etc. Though it is risky 
Liquid temperature, F 70 80 100 125 150 . , ; 
to generalize about pump efficiencies, tables, Jeft, summar- 
ize typical ranges for direct-acting and power pumps. 

Leakage past pistons, stuffing boxes and valves, expressed 
in percentage of liquid - piston displacement is slip, and 

equals 1— volumetric efficiency, expressed as a decimal. 
Stroke, in 5 8 10 2 30 «4 so “Aue 7. a Omer ere 
Slip in new pumps is about 2%; in some low-head designs 
it may be as low as 0.5%. Where inertia of liquid column 
is high slip may be negative. 

Efficiency given in the tables is sometimes referred to as 
&ross efficiency for direct-acting pumps, and is the ratio of 
pump output in water or liquid horsepower to the power 

input. Latter is indicated horsepower a direct - acti 
Water hp 3 5 10 20 30 50 75 100 200 P epower of a direct - acting 
steam pump or brake horsepower of a power pump. 
Efficiency, % 55 65 72 80 83 85 86 88 ' : : : é , 
While pump efficiency is always of interest, its relative 
importance depends much on pump capacity, service, etc. 


Speed reduction, % 0 9 18 25 29 34 38 


Approximate efficiencies — direct-acting pumps 


Crank-and-flywheel pump 87 88 90 92 
Piston pump 60 70 74 84 86 88 90 
High-pressure pump 55 64 67 76 78 80 81 


Approximate efficiencies — power pumps 
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Liquid-end characteristics 





Discharge of centrifugals and most rotaries is steady. But 
with reciprocating pumps it pulsates, character depending 
on pump type and whether or not it has a cushion chamber. 

Simplex direct-acting steam pumps at normal speed have 
a discharge curve like that at right. The flow is steady until 
end of stroke, where piston stops and reverses. Without an 
air cushion, flow theoretically ceases when the piston stops. 
But cushion prevents this, giving loops shown. 

Duplex direct-acting pump, right, has discharge of one 
cylinder displaced half a stroke from that of other. The two 
add together to give solid line with twice as many valleys 
as simplex, but low points are never below those of simplex. 











Power-pump discharge curves, right, take form of sine waves 
because pistons or plungers are crank - driven. Discharge 
flow doesn’t change as abruptly as with direct-acting pumps. 

Simplex double-acting power pump for which curve is 
plotted has maximum flow rate 60% above average; mini- 
mum below average is 100%. This means that at a point 
during each pumping cycle, flow from pump is zero. But 
flow from the discharge line may be nearly constant, de- 





pending on job; physical conditions and piping layout 
Duplex double-acting power pump gives us the second 

curve shown, right. Here maximum flow rate is 26.7% above 

average; minimum is 21.6% below average. Thus, we al- 





ways have flow in discharge pipe while pump is running 

Triplex single-acting pump further smooths discharge 
curve, as shown. Maximum flow rate above average here 
is 6.64%; minimum below is 18.4%. With any reciprocating 
pump, difference between maximum discharge and average 
quantity is stored in cushion chamber until discharge drops 
below average 

Quintuplex and septuplex power pumps smooth the dis- 
charge curve even more, to give practically constant dis- 
charge-line flow. Ultimate test of discharge-curve suita- 
bility is the job itself. Large pulsations may be of minor 
importance in one installation, yet in another they may be 
the major consideration 





Variable-capacity pumps resemble, to a certain extent, their 
bigger brothers when it comes to the discharge curve. But 
the fact that capacity can be changed as desired alters the 
appearance of the curves somewhat 





Simplex single-acting pump has pulsating flow shown at 
right, with no discharge during suction. When the capacity 
is decreased, the sine-type curve becomes flatter, as shown. 
Duplex single-acting designs deliver twice as much liquid, 
and have discharge curves similar to simplex units. But 
when one piston stops delivering liquid, the other starts, if 
pistons are 180 deg apart, as shown at right. So we have no 
lengthy periods of zero flow from the pump. 

Where constant delivery is desired without pulsation, 
a discharge curve like that at bottorn right can be obtained 
by using a special design for this service. Note here how 
the curve is flat throughout, whether the pump runs at full 
stroke, half, or less. 

Once again it is important to remember that the dis- 
charge curve of a reciprocating pump is not a measure of 
its efficiency, but simply a graphical representation of what 
is happening in the pump discharge. The final measure of 
the importance of the curve shape is the job requirements. 
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High-pressure boiler feed 


The modern double-case barrel-type centrifugal pump is today’s answer for 
pressures approaching 6000 psi and temperatures to 1000 F. In the common 
2600-psi range, units of this type run at about 3600 rpm, have up to 12 stages. 
The first superpressure plant uses two pumps of this type in series, with 
heaters between. Note how vertically split inner assembly is housed in casing. 





Medium- and high-pressure boiler feed 


Horizontal split-case diffuser-type pumps with about six stages are common 
for 3600-rpm duty at pressures to 1600 psi. Some thinking today sees these 
units applied up to 2500 psi, but that is in the future. Design shown is 6-stage 
with back-to-back impellers in groups of two for better hydraulic balance. A 
big advantage of this type of pump is easy removal of top for maintenance. 


Pump applications 


Any attempt to list every possible application of pumps is_ often dangerous, studies of a large number of modern 


almost certain to run aground because editors, being human, 
might overlook important jobs like pumping goldfish, ap- 
ples, oranges, eggs and beer. 

So these two pages, and the following four, give a nec- 
essarily selective cross section of pump classes and types 
on the job. There lies the ultimate goal of pump designers 
and builders—a product that performs a given service at 
the best over-all cost with minimum operating and main- 
tenance needs. To secure these results the pump must be 
suited to the job, installed correctly, operated and main- 
tained as the builder recommends. For now, let’s take a 
quick look at application. , 

Pump class, type, drive and materials are among the 
major factors in unit selection. While generalizations are 
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installations show that industrial and service establishments 
throughout the U.S. use centrifugals for about 60% of 
their jobs, reciprocating for about 22%, rotary for about 
12% and deepwell for about 6%. About 86% of the cen- 
trifugals have motor-drive, 44% of reciprocating, 96% of 
rotary and 95% of deepwell. Steam engines, turbines and 
internal-combustion engines drive about 13% of the cen- 
trifugals. Steam is outstanding for reciprocating units, 
driving almost half of those in use. 

While these statistics are helpful from an over-all view- 
point, they serve merely as a guide to what industry is 
doing today. For help witl a specific installation, the text 
and illustrations on these six pages will lead you through 
the maze of classes and types toward a sound answer. 
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Power reciprocating for boiler feed 


At pressures over about 250 psi where load is variable, power reciprocating 
pumps find application. They are also used for desuperheater feed in this 
pressure range. Vertical quintuplex units like that above are popular in feed 
service because they are easy to control automatically in stepless straight-line 
fashion from 0 to 100% of rated capacity. Use is now on the upswing. 








Low-pressure boiler feed 


Direct-acting pumps, with or without receiver, find use in smaller low-pressure 
boiler installations. Simple, rugged and economical, they give outstanding 
service. Though not always classed as feed pumps, centrifugal condensation 
sets, right, are extremely popular in heating and similar installations. Com- 
pact and efficient, they handle wide temperature, pressure, capacity ranges. 





Fuel oil 


Screw and gear pumps are the modern units for fuel-oil pu:nping but direct- 
acting steam pumps still do the job in some plants. Screw pump shown 
handles up to 80 gpm at continuous pressures of 275 psig, intermittent to 325 
psig. Pumps of this type find many other uses besides fuel-oil pumping, 
including lubrication, booster, circulating, governing and elevator jobs. 
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PUMP APPLICATIONS continued 


, wo 


Heater drains, condensate 


Handling condensate from hotwells, heater drains and other sources may 
impose severe operating conditions on a pump. In condenser service, suction 
head is low, liquid is near the boiling point, suction seal is a minimum and 
load changes wide. Usual centrifugal condensate pumps have one to four 
stages, special sealing and balancing features. Unit shown is single-stage. 





Cooling water 


Whether tremendous, like the 55,000-gpm unit at left, or tiny as those on a 
small air conditioner, cooling-water pumps have some common traits. They 
are usually single-stage, standard-fitted, split-case. In the larger capacities 
they are often horizontal units, though many vertical designs are also used, 
both large and small. Their duty is seldom severe; operation is trouble-free. 





Handling ash, abrasive solids 


In contrast to cooling-water service, handling abrasive solids of any kind 
imposes many special problems on a pump. Rubber-lined units with special 
seals, as shown, are one good answer for ashes, sand, etc. Other designs 
include packingless types, flat-blade impellers and special arrangements for 
suction inlet. While the pump is important, so are other system details 
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General purpose 


This term applies to all classes of pumps, but centrifugal designs in this 
category perhaps outnumber all others. Usual meaning of term is a pump 
to handle clear cool liquids at ambient or moderate temperatures. Often 
single-stage, these units may be split-case, and are standard-fitted pumps 
equally good for a number of services. Some handle liquids with solids. 








General process work 


In recent years engineers have developed special process-pump designs fea- 
turing accessibility, good efficiency and long life. Some designs are available 
as part of a standard line whereas others are made up to suit the particular 
service conditions for a specific job. As these illustrations show, ease of 
maintenance is a prime consideration; complete disassembly is simple 





Chemical process 


Outwardly resembling the general process pump, units designed for chemical 
service may differ markedly in materials, stuffing boxes, seals, etc. Usual aim 
is to produce a single pump line that comes as close as possible to being able 
to serve all process needs in the chemical industry. Usual units are horizontal, 
with radially split casings. They can handle a wide range of chemical liquids. 
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PUMP APPLICATIONS continued 





Chemical feed 


Requiring easy adjustment of capacity, chemical-feed pumps are built in a 
large number of different designs. Unit shown has its reciprocating pumping 
elements arranged for accessibility. Suction and discharge valves are ball 
type. Other designs used for chemical feeders are shown on pp 90, 91 of 
this handbook. For more, see Power, July 1952; July, Aug, & Sept 1953. 
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Well-water supply 


Water, like gold, is where you find it. Often this is deep in the earth. So we 
find many designs for this service. Deepwell pump, A, often called a turbine 
pump, is a multi-stage diffuser unit. Jet pumps, B, bypass a portion of their 
discharge to an ejector nozzle at the suction screen where. it helps improve 
flow into pump. Submersible, C, has motor in well. D is plunger pump. 
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Sewage and sump 


Centrifugal pumps for sewage usually have special non-clogging impellers 
and a casing that is easily opened for unit inspection, above right. Sump 
pumps, left and extreme right, may be portable or permanent, depending on 
needs of the installation. Impeller is almost always the non-clogging type to 
prevent solids from catching in it. Automatic control is practically universal. 








New and special services 


Developed in °30s for hot-water circulation, and later refined for chemical 
and nuclear-power jobs, canned pumps are now strongly bidding for industrial 
jobs where leak-free service and minimum maintenance are essential. Unit A 
is fractional hp, goes right in pipe. B has axial air-gap motor, is built in 
10-hp and smaller sizes. C is chemical unit, D one for nuclear-energy service. 








High-pressure services 


Where quick starts, compact installation and steam drive are desirable, as 
in certain boiler-feed applications, petroleum refining, etc, the high-pressure 
turbine-driven type shown above has many uses. It consists of a single-stage 
impeller near one end of the shaft; at the other end is a velocity-staged turbine 
wheel. Single shaft produces a compact unit easy to install and operate. 
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Typical piping hookups for pumps 
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Pump selection... 5 steps to 


Selecting a pump is much like buying a hat—you have three 
major decisions to make. These are size, type and best buy. 
But of course choosing a pump can be a far more complex 
problem, especially where unusual or difficult liquid con- 
ditions are met. Steps outlined below have proven suitable 
for typical general-purpose, process and similar applications. 
Selection of other types —boiler-feed, condensate-return, 
hydraulic-system, etc. — usually involves analysis of factors 
not directly related to the pump itself. For example, you 
might have to compute several plant heat balances before 
you can make a firm decision on boiler-feed pump type, 
capacity, drive, etc., best for the existing conditions. Some 
of these factors were discussed earlier; others are too com- 
plex for coverage here 


1 Sketch layout (see diagrams above) 


Trying to pick a pump without a sketch of the system layout 
is like a miner trying to work without his lamp. You’re in 
the dark from start to finish 
as planned 


Base sketch on actual job, 
Show all piping, fittings, valves, equipment 
etc. Mark length of pipe runs of sketch. Be sure to include 
all vertical lifts. Where piping is complex, an isometric 
sketch is often extremely helpful. 


2 Determine capacity (see Table |) 


Job conditions fix capacity required. For example, maximum 
steam flow from the exhaust of a turbine, along with steam 
conditions, determines the minimum amount of cooling 
water at a given temperature. Seasonal changes, safety 
influence actual capacity chosen. Where 
demand is unknown and must be estimated, Table I is a big 
help in indicating typical ranges to be expected. It does 
not, however, give exact values because there can be wide 


variations from 


factor desired, etc., 


one installation to another. Except for 
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small pumps and those for metering and proportioning, 
capacity is expressed in gallons per minute (gpm). 


3 Figure total head (see Tables It, II!) 


Diagrams above show various heads in typical pumping 
systems. Definitions, facing page, will help you understand 
the meanings of various terms. If a pump handles 500 gpm 
of water through 86 ft of 6-in. suction pipe, diagram above 
right, and there is one medium-radius elbow having a 
resistance equal to 14 ft of straight pipe, total equivalent 
length of suction pipe is 86 + 14—100 ft. Friction loss from 
Table II is 1.7 ft of water per 100 ft of pipe. Velocity head is 
almost 0.5 ft and static suction lift is 8 ft. Hence, suction 
lift is 8 By 0.5 10.2 ft. Discharge head is found 
in a similar way, using discharge pipe size, length of runs 
and fittings in the line. Total head is the sum of suction 
lift and discharge head. Where we have a static suction 
head, as in the second hookup from the left, we subtract 
suction head from discharge head to obtain the total head. 
Always have pump manufacturer check your head calcu- 
lations. Then you'll be certain the pump is suitable. 


4 Study liquid conditions (see p 85) 


Up to this point we've determined but two requirements 
our pump must meet — head and capacity. Now we come 
to characteristics of the liquid and their effect on pump 
selection. Liquid heavier than water (specific gravity 
greater than 1) takes more horsepower to be moved from 
one point to another; lighter liquids require less power. 
Liquid temperature and vapor pressure fix the net positive 
suction head needed for satisfactory operation. Unless you 
are thoroughly experienced with this phase of pump selec- 
tion, it is best to have the manufacturer check suction condi- 
tions. Viscosity of liquid affects horsepower, head and 
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DEFINITIONS 


STATIC SUCTION LIFT is vertical distance, ft 
from supply level to pump centerline; pump above 
supply 

STATIC SUCTION HEAD: san 

ft, But pump is below supr 

STATIC DISCHARGE HEAD 


from pump centerline 


Fixture 


Water-closet 
Water-closet 


TOTAL STATIC HEAD is vert 
supply leve discharge leve 

FRICTION HEAD $s pressure n ft of quid 
needed to overcome r nce of pipe, fittings 
SUCTION LIFT. t ad plus suction 
friction head elocit 

SUCTION HEA 


tion friction head and > ty head 


head minus su 
DISCHARGE HEAD is sto discharge head 
discharge friction head and velocity head 

TOTAL HEAD is sum on t 4 discharge 
head. Where there su n b 5! head is 
difference between urge and su n heads 
NOTE: Some enginee 

Jynam Jischarge 

nstead of terms ab 

helps express dea 


quid is flowing 


better results 


capacity, as well as class of pump chosen. Here, again, your 
best bet is the manufacturer. Liquid pH influences pump 
materials, p 85, while solids affect mechanical construction. 


5 Choose class and type (see pp 76-77) 


Studying the layout, like trying on a hat, tells us what size 
(capacity and head) pump we need. This furnishes our first 
lead as to what class of pump is suitable. For example, 
where high-head small-capacity service is required, table 
p 77, shows that a reciprocating pump would probably be 
suitable. Reviewing the liquid characteristics furnishes 
another clue to class because exceptionally severe conditions 
may rule out one or another right at the start. Sound eco- 
nomics dictates choosing the pump that provides the lowest 
cost per gallon pumped over the useful life of the unit. 

Operating factors deserving recognition when deciding on 
class include type of service (continuous or intermittent), 
running-speed preferences (high-speed pumps often cost 
less), future load expected and its effect on pump head, pos- 
sibility of parallel or series hookup, and many others 
peculiar to a given job. These factors deserve as much study 
as head and capacity; they’re just as important. 

Once you know class and type you’re ready to check these 
in a rating table, p 104, or a rating chart as on p 87. As you 
can see, the table lists pump capacity, head, horsepower, 
etc. Where required capacity and head, or both, falls between 
two tabulated values, it is usual practice to choose a pump 
to meet the next larger condition where this is not too far 
from the existing job conditions. Otherwise, another make or 
type of pump may have to be used 

One important fact to keep in mind is that many large 
pumps are custom-built for a given plant or application. 
Under these conditions the pump manufacturer performs 
most of the steps listed above, basing his design on infor- 


mation supplied by the engineer on the job. 
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TYPICAL WATER REQUIREMENTS 


Usual buildings* Cities and towns 


Cold, gpm Population Total**, gpm 


45 00C 800 
10 ) 000 1200 
3 300¢ 1500 
1c C 1700 
2000 
2200 
2700 
2900 
3100 
5100 
8700 
11,000 
13,000 
19,000 
28,000 
33,000 
37,000 





to ncludes water for domestic supply 


ply f protection Where city or town is 


usage factor predominantly industrial, a greater flow will 


probably be required 


ll: PIPE FRICTION LOSS FOR WATER 
(Wrought-iron or steel Schedule 40 pipe in good condition) 
Friction loss, 


ft of water 
per 100 ft pipe 


Dia, Flow, 
in. gpm 


Velocity, Velocity head, 


ft per sec ft of water 


4.78 0 
9.56 1 
14.3 3 
9.1 5 

2 


355 4.67 
42 17.4 
20 38.0 
68 66.3 
8 


1 146 


0.395 
888 
47 
87 

5 


0767 
).479 
92 
67 
0.7 
16 


2.56 


9 


9 


lll: RESISTANCE OF FITTINGS AND VALVES 


(Length of straight pipe, ft, giving equivalent resistance) 
K rT = P-4 FR, 
— Yay A uD WA 
Pipe Std 45- Tee Gate Globe Swing 
size, ell deg valve, valve, check, 
in. ell open open open 


3 0 6.7 
5 13 
3 3 0 20 
27 
33 


40 
53 
67 
80 
93 


107 
120 
134 
160 
240 








Typical centrifugal-pump rating table 


Total head, ft 





Size Gpm 20 


ai 


1070 


v 


800 
950 


>uUN @-@O wo 


Example: 1080-4 indicates pump 1080 rpm; 


actual input required to operate pump is 4 hp 


speed is 


Other considerations in choosing pumps 


Our previous two pages outline usual steps in choosing a 
pump for typical industrial services. There are cases, how- 
ever, where selection is better made by the pump builder 

Estimating data sheets, above right, are available from 
manufacturers to aid you in making a complete statement 
of conditions a new pump must meet. When sending such 
an estimate to a manufacturer it is wise to include a clear 
free-hand sketch of the installation 

While 


for reciprocating and rotary estimates resemble this closely. 


the sheet shown is for a centrifugal pump, forms 


Having the manufacturer select your pump insures getting 
the right unit, provided you supply the information he needs 

Net positive suction head is often listed on estimate sheets 
and must be entered to give a complete picture of pumping 
conditions. This term gives pressure available or required to 
force a given flow, gpm, into the impeller, cylinder or casing 
of a pump. For uniformity, npsh is stated as feet of liquid 
equivalent to required pressure in psi over and above vapor 
pressure of liquid at pumping temperature. 

Every pump has its individual required npsh character- 
istics which the manufacturer can plot on a performance 
Npsh at any point on the curve is head in feet of 
liquid pumped equivalent to pressure in psi required to 


curve 


force liquid into the pump. Values shown by pump manu 
facturer are based on tests and are regularly corrected to 
the centerline of the pump 

As engineer in charge of plant services you must locate 
the pump and design the suction piping so available npsh 
is equal to or greater than npsh required by pump. Curves 
right, give vapor pressure of water at different tempera- 
tures. They also give conversion factors for changing flow 


from lb per hour to gpm. Both are useful in planning 
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Pipe sizes for lines where flow demand is likely to change 
or resistance may increase over a period of years require 
careful study. If sized only on basis of today’s demands or 
resistance, we may find that what was once an economical 
installation becomes a money-waster. 

Complete Analysis. Though not all jobs warrant it, a 
piping system can be completely analyzed for present and 
future operations by using pump characteristic and system- 
head curves like those on p 86. But instead of plotting one 
system-head curve, a series, one for each operating condi- 
tion, is plotted. Study of these will show just what we may 
expect from a given pump today, tomorrow, and five or 
more years from now. This is a job for the engineer in the 
plant and it deserves more attention than it usually receives. 
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PRIMING CHAMBER in this unit surrounds 
straight-in suction; no valves are used 


LIQUID flows into lower volute and ovt SLOTS in impelier vanes permit air to be 
upper volute during priming in this unit — entrained by priming liquid in this pump 


EIGHT AUXILIARY PRIMING METHODS 


f- O- a! 


we 


Priming pumps 


Positive-displacement pumps — reciprocating and rotary — 
are self-priming for total suction lifts to about 28 ft. when 
in good condition. But with long suction lines, high lifts 
or other abnormal conditions, they must be primed. 
Centrifugal pumps are not self-priming; on a suction lift 
they must be primed. Either special self-priming units may 
be used or auxiliary priming equipment may be installed. 
Illustrations at top of this page show six modern self- 
priming units. Designs vary from one maker to another, 
but a liquid reservoir of some type on the discharge is 
common. It holds priming liquid and serves as an air 
separator. Other designs have a liquid reservoir on both 
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suction and discharge, liquid being circulated from dis- 
charge to suction on prime. Automatic valves or hydraulic 
action stop circulation after pump primes. Some pumps 
circulate liquid continuously. 

Auxiliary equipment for pump priming includes ejectors, 
vacuum pumps, etc., used in hookups like those sketched. 

With a flooded suction, A, open casing air-vent petcocks 
and then slowly open suction gate valve. Incoming liquid 
pushes air from casing. Bypass around discharge check 
valve, B, permits using liquid in discharge line. Foot valve, 
C, holds water in suction line, is augmented by auxiliary 
supply. Separate pump, D, draws air from casing for prim- 
ing. Or an ejector, E, does same job. Priming tank, F, holds 
supply of liquid large enough to establish flow through 
pump on starting. Vacuum pumps, G and H, are manually 
and automatically controlled to prime the main pump. 
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Installation 


Your best bet on correct installation procedures is the instruction manual sup- 
plied with your pump by its manufacturer. Remember, he spends considerable 
time, money and skill in assembling these manuals with the hope you will use 
them when the pump reaches your plant. Use the manual even where a con 
tractor is responsible for installing the pump. Don’t assume grouting, alignment 
and bolting-down are so simple that they needn’t be checked 

Today’s pumps, as a class of machinery, are among the most carefully built 
units available. So you are starting with a good product that will give years 
of dependable service without a hitch. Use Standards of Hydraulic Institute for 
many general helpful hints on pump location, layout and run of suction piping, 
type of fittings, etc. In many instances these will duplicate the manufacturer’s 
manual but it is well worthwhile to become familiar with the Standards because 
they contain much other valuable information. Past articles in POWER will also 
help you strengthen your background on pump installation. See the following 
issues for sure-fire aids: Feb 1945, Nov 1948, Jan 1950, June 1952, Feb, April 1953 


Operation 


Major items of concern in pump operation include satisfactory prime (p 105) 
right direction of rotation, correct adjustment of packing, if used, a good supply 
of the recommended lubricant, adjustment of sealing-liquid flow, and proper 
opening of valves in suction and discharge lines. Generally speaking, correctly 
installed pumps run without troubles for years if checked regularly 

Once again, your surest and shortest road to good operation is your instruction 
manual because it is aimed specifically at your pump and, for custom-built units, 
at your particular installation. There is no reliable substitute for the years of 
experience pump manufacturers have had with jobs similar to or exactly like 
yours. So use your manual carefully and see that your operators know the whys 
and wherefores of the units under their care. Correct starting, running and stop 
ping procedures help spin off troublefree years of dependable service. Of course, 
you must be alert at all times for conditions inside and outside the pump that 
may affect operation. See the following POWER articles for good tips: April, 
July and Sept 1950, Jan, April, May and June 1952, June and Nov 1953 


Maintenance 


Checks with manufacturers and pump operators show a growing tendency to 
bypass the annual tear-down for inspection of interior parts. Opinion on this 
subject is divided, however, and you'll have to evaluate the various arguments in 
terms of your job and pumping conditions before reaching a final decision on 
annual tear-down. As an example of what is possible, some boiler-feed pumps 
hav been on the line for over 100,000 hours without being opened for inspec*ion 
or overhaul. And these units are still ticking off the hours, day after day 
Manual supplied by manufacturer should be your maintenance bible because 
it contains numerous tips on problems that may arise. It is especially important 


+ 


for large units where disassembly and assembly may be major undertakings 


hanical skill and experience. Of course, you should 


a high degree of mec 
make full use of advice the manufacturer can offer on specific maintenance 
problems. And al all gain by making periodic checks of pump 
performance to see if it departs 1 cedly from the guarantee. See the following 
PoweER articles: Jan, April, May and June 1952, June and Nov 1953 


thank pump manufacturers and engineers throughout the coun 
ying illustrations but for much helpful advice and criticism 
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NUCLEAR-ENERGY STUDY COURSE: NUMBER 4 





Changing mass to energy 


Changing atoms from one element to form other elements was 


an exciting event in the development of science—but the out- 


standing achievement was realizing that we could change mat- 


ter into useful energy for power purposes 


By HENRY C SCHWENK, Henry Pratt Company 
and ROBERT H SHANNON, United Engineers and Constructors, Inc 


& Ar TH! 


stein 


rURN ol 
that 
were interchangeable 


the century, Ein- 


theorized mass 
that 


the same thing. 


and energy 


they were 
This 
came about when his calculations proved 
that the 


creased 


two aspects of 


mass of a moving body in- 
as its speed increased, which 


meant that the mass of a body 


was a 
This ex- 
citing theorem helped lay the ground- 


measure of its energy content. 


work for the release of nuclear energy 
some 40 years later. 

Einstein showed that the relationship 
between mass and energy was given by 
the equation: 

E = MC? 

where 

E Energy in ergs 

V Mass in grams 

G Speed of light, cm/sec (3 > 
( 186,000 miles per second). 


This equation, fundamental to the whole 


101°) 


subject of atomic energy, shows there 
is an exact equivalence between mass 
With large 


size of the conversion factor it points 


and energy. the extremely 


startlingly toward the tremendous en 
ergy possibilities if a finite quantity of 
mass can be “converted.” 

The familiar burning of fuel in oxygen 
also involves changing mass to energy. 
But the change in mass is so small that 
this equivalence was never observed in 
ordinary chemical reactions. For in 
stance, when coal with a heating value 
of 13,000 Btu per 


pletely, only 1/3 of 


pound burns com- 
a billionth pound 
of mass converts to produce the 13,000 
too small to 


Btu, certainly an amount 
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be detected by measuring method. 
On the other hand, nuclear reactions 


any 


involve much larger changes in mass, 
relatively speaking, with a consequent 
much greater energy release. As an ex- 
ample, let us calculate the energy 
equivalent of 1 amu (atomic-mass unit), 
roughly equal to the mass of one neu- 
, rarta, 


One amu equals 


tron or one proton (see Table | 
August 1954 Power.) 
1.66 <x 10~°4 gram, an extremely small 
value. Substituting this in the equation 
we get: 
E (1.66 « 10-"*4) (3 
0.00149 erg 

Phat is, 1 amu of mass is equivalent 

to 0.00149 ergs of energy. 


cleonics we usually 


101°) 2 


But in nu- 
measure energy in 
electron volts or million electron volts 
(mev). Since 1 mey 16x10 ergs, 
then: 

l amu (1.49 « 10 


931 mev 


1.60 1O © 


hese are unfamiliar units to an en 


look in 


there 


gineer, so let’s see how they 


more common terms. Since 


are 
153.6 grams to a pound and 3.6 x 10% 
ergs in a kwhr, this figures out that 1 
pound of mass equals 11.3 billion kwhr, 
which also equals 38.7 trillion Btu. 
What does this mean? In the case of 
our 13,000-Btu-per-pound coal, if we can 
find a way to convert the whole pound 
mass into energy, we can get 3.4 billion 
times more energy than by chemical 
burning. No way has been found to con- 
vert all of a matter to 
energy, however, but in the normal fis- 


1/1000th of 


given bulk of 


sioning of uranium about 
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the mass disappears. So when we fission 
1 pound of U-235, we get about 3,000,- 
000 times more energy than by burning 
one pound of 13,000-Btu coal. 

Nuclear stability. Now that we un- 
derstand more of the relationship be- 
tween matter and energy, let us take a 
close look at conditions in the nucleus 
of an atom. Since protons carry plus 
charges of electricity and plus charges 
repel each other, we might easily jump 
to the conclusion that it would be im- 
possible for a nucleus to contain more 
than one But many 
stable, there must be forces 
of attraction within them that act over 


proton. since so 


nuclei are 


the minute distances within the nucleus. 
On the 
forces of attraction and repulsion and 


other hand, the electrostatic 
rela- 
These 
nucleus 
may exist between proton-neutron, pro- 


the gravitational forces act ove 


tively long distances, Fig. 2. 


short-range forces within the 
ton-proton and neutron-neutron. 

The ratio of the numker of neutrons 
determines the 
Over defi- 
nite ranges of neutron-proton ratios the 


to protons in nuclides* 
relative stability of atoms. 
short-range forces overcome the electro- 
static repulsion forces to keep the nu- 
clide stable. 
this ratio is near unity. 


For the lighter nuclides 
As the atomic 
ratio 
needed to 
electrostatic re- 


number increases, however, the 


rises as more neutrons are 


overcome the greater 
pulsion of the protons. Turn page 
*Nuclide a species of atom characterized by 
the number of neutrons and protons it contains. 


Sometim« ed in place of the word isotope 
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NUCLEAR ENERGY continued 


pd Moss ot rest 





eo Co, 


Minute fraction of 


_--to oppeor as energy 
mass disoppeors--~" 


of motion of remaining 
major part of nucleus 


(b) 


] lf we can find the secret of how to 
do it, mass will change to energy. 
Destroying 1 Ib of mass creates 38.7 
trillion Btu equaling 11.3 million kwhr 








OE = 
“wD O-—>” Electrostotic 
49) Gy ‘repulsion force 
“4 |. varies inversely 
w+ oe 
mg mw \\ OS Square of 
‘distance d 
between protons 
(a) 





~~ Attractive forces 
O 
“ between nucleons 
©), oct over very short 
a ---4 ' distances only 


(b) 
Repulsion forces between protons 
act over longer distances than the 
attractive forces between all nucleons. 
Latter forces hold atomic nuclei intact 


(b) 


Helium-3 nucleus shows that attractive forces between nucleons overcome proton 


repulsions in (qa). 


But if we pull nucleus apart as in (b), the repulsion forces, 


which dominate at these greater distances, help complete the separation of particles 


Near the end of the periodic table the 
neutrons per nuclide rise to nearly 150 
and the protons to around 90. We find 
that the excess of neutrons gives a neu- 
Asa 
result, a certain amount of instability 
occurs in the elements above bismuth, 
g3Bi*°®, which has a ratio of 1.5. The 
nuclides above this element are radio- 
Part 3, September 1954 
Power. They release energy in the form 
of gamma rays or nuclear particles in 
attempting to reach stability by bring- 
ratio back 


tron-proton ratio well above unity. 


active, see 


ing their neutron-proton 
within the proper range. 

Fig. 4 shows a neutron-proton plot of 
the stable nuclides. They tend to fall 
into a narrow band on the plot, which 
defines the region of nuclear stability. 
The ratio is near unity for the lighter 
nuclei and increases steadily for the 
heavier nuclei as more neutrons are 
added. Any nuclides in the region out- 
side the band are unstable and will emit 
radiations to reach a stable condition 
within the band. 

Mass defect. If we could gather 
atomic particles individually and build 
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them into an atom, we would find that 
the assembled atom weighed less than 
the total weight of the original indi- 
vidual neutrons, protons and electrons. 
Fig. 5 shows the results for a helium 
atom built up of 2 neutrons, 2 protons 
and 2 electrons. Weights of these par- 
ticles were given in Part 2, August 1954, 
Power. The weight of the ».He* isotope 
is the actual weight as found by ex- 
periment. 

The difference between summation of 
individual particle weights and actual 
weight of the atom is called the mass 
defect. It represents the amount of mass 
of the original particles that would be 
converted to energy during the original 
formation of the atom. Looking at Fig. 
6, this implies that as the particles are 
brought together quickly the mass equal 
to the mass defect would suddenly dis- 
appear by changing into energy. This 
energy might appear in the form of 
kinetic energy imparted to the atom 
being created. 

By the same token, to break up an 
atom into its individual particles the 
energy equivalent of the mass defect 
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Larger nuclides have more neutrons 
than protons so attractive forces can 


overbalance the proton repulsion forces 


Cohesive forces 
hold protons 
and neutrons 
together as a 
nucleus 


would have to be supplied from some 
source. This mass defect is, therefore, 
evidence of the existence of an energy 
of binding in nuclei. The mass defect 
of the helium isotope in Fig. 5 is 0.031 
amu, only *4% of the isotopic weight. 
But we have just learned that 1 amu = 
931 mev according to the Einstein equa- 
tion. So the binding energy for jHe? is: 
E = 931 x 0.031 = 28.8 mev 

Since there are four nucleons in this 
isotope (two protons and two neutrons) 
the energy is 28.8/4 = 7.2 mev per 
nucleon. In more familiar terms this 
means that if we could break up all the 
nuclei in one pound of helium atoms, 
we would have to supply about 88,000.- 
000 kwhr of energy. Or in the reverse 
process, assembling one pound of helium 
atoms from the basic particles would 
release a total energy of 88,000,000 
kwhr. 

Binding energy. So we have seen that 
a small amount of mass is equivalent to 
a tremendous amount of energy and that 
rearranging atomic nuclei, with a con- 
sequent reduction in their total mass, 
releases this energy. One way this can 
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6 electrons 
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Protons, 2 


Neutrons, 2 


4 


Electrons, 2 


r--------— 


When we add up the mass of individual particles that go 
into a helium atom, we find they weigh more than the atom 


0.00055 


Total weight of individual particles 


SoS ¢:s 
1.00758 2.01516 ' 


1.00897 2.01794 


0.00110 


4.03420 ee 


ar 
. Assembly 


Mass defect 
Difference 0.0314 


Say 0.031 amu 
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Binding energy per nucleon, mev 
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ENERGY 


6 protons 
© @ @ 
© @® @ 


produces energy 


for assembly 
6 neutrons 


Assembled atom moves 
with high kinetic energy 


At instant an atom is made up from its basic particles a 
small amount of mass changes to energy, kicking atom along 


Table I: What nuclear measuring units mean 





1 erg 
1 cm 
dyne 


ev (electron volt) 


1.52 
4.45 


Binding energy, million kwhr per Ib 


7 30 





| i 
75 100 125 150 = 175 
Moss number A 


Moving up on this curve frees energy, so we generate atomic 


energy by combining light atoms or 


be done is by combining protons and 
neutrons, or the light nuclides (fusion). 
There is, however, another way of de- 
veloping energy from matter and that 
is by the process of breaking up heavy 
nuclides into ones of intermediate size 
(fission ). 
The binding energy of the nuclides is 
a direct measure of nuclear stability and 
thus the key to this energy release. Let 
us first look at the binding energies for 
a range of nuclides. These can be cal- 
culated in mev by: 
Binding energy 
931 [Zm,(A—Z)m,—M ] 
where 
m, = proton mass = 1.00758 amu 
n = neutron mass = 1.00897 amu 
V actual mass of assembled nu- 
clide, amu 
P atomic number = no. of pro- 
tons 
mass number no. of nu- 
cleons 
A-Z 


no. of neutrons 


The binding energy of the electrons 
associated with the nucleus is usually 
neglected because it is a very small frac- 
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MASS 


bev (billion electron volts) = 


work done when a force of 1 dyne acts through a distance of 


force acting on a mass of 1 gram giving it an acceleration of 

1 cm per sec per sec 

= energy acquired by any charged particle carrying a 
unit electrical charge when it passes without resistance through 
a potential difference of 1 volt 

kev (kiloelectron volt) 

mev (million electron volts) — 


1.60 10--*2 erg 


= 1,000 ev 


1,000,000 ev 

16 Btu 

20 kwhr 

1,000,000,000 ev 





200 225 250 


1 amu (atomic mass unit) = arbitrary unit based on mass of oxygen isotope 


1.66 


splitting heavy ones 3.66 


tion of the total atomic binding energy. 

We can find the average binding en- 
ergy per nucleon by dividing the total 
binding energy by the mass number as 
we just did for the isotope He-4, above. 
Plotting the average binding energy per 
nucleon for the nuclides whose isotopic 
weights we know gives us the smooth 
trend curve in Fig. 7. A few of the light 
nuclides do not lie directly on the curve. 

Looking at the range of the trend 
curve we see that the binding energy 
per nucleon rises rapidly to a maximum 
of 8.7 mev at about A 60 (nickel) 
and then drops gradually to about 7.4 
mev for uranium. The nuclides in the 
middle of the periodic table, A 40 
to 100, are most strongly bound. The 
flat shape of the curve in this range 
shows that the total binding energy is 
roughly proportional to the number of 
nucleons in the atom. In the use of this 
curve remember that the binding en- 
ergy is the energy released in the forma- 
tion of the nuclide in question. 

The lower binding energy for the 
heavy nuclides gives us the clue to the 


As the 


energy released during fission. 
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0-16 being chosen as 16.0000 
10—?* gram 
10—27 Ib 


curve falls off for the heavier nuclei the 
binding energy for each successive neu- 
tron or proton is less and less. As we 
said before, the electrostatic repulsion 
has a stronger effect in the nuclides of 
higher mass number, contributing to 
their lower stability. This means they 
can split more easily under the proper 
conditions. When we fission a uranium 
nucleus, the fission fragments consist of 
nuclei of 
the middle range of the binding energy 
curve. But these elements have a higher 
binding energy per nucleon. That is, the 
nuclei are more tightly bound in the 
two fission fragments than they were in 
the original single nucleus. 

From the mass defect standpoint, this 
means that when we add up the mass 
of all the pieces after fission (the two 
fragments, the ejected neutrons and 
radiation particles) it is less than the 
mass of the original uranium atom and 
the neutron that caused fission. The 
missing mass changed to energy. 

Putting it in other words, the result 
of fission is an over-all increase in the 

(Continued on page 214) 
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By ALLEN F BREWER 
Consulting Lubrication Engineer 
Avon-by-the-Sea, N. J. 


Selecting a lubricant for any 
job starts with knowing the 
machine operating conditions. 
Also, the lubricant’s stability 
and resistance to breakdown 
should be 


they are key factors in... 


considered since 


MECHANICAL TROUBLE, being spotted here with a stethoscope, is often avoided 
by understanding and applying the factors affecting a lubricant’s endurance value 


Pinning down the endurance value for 


KNOWING IN ADVANCE something about the endurance value 
of a petroleum oil or grease is of significant interest to the 
plant. 


lubrication, and 


lubrication engineer and the engineer operating a 


effective 
proper lube-application equipment is available, the remain- 


If machines are designed for 
ng major problem is selecting the most suitable lubricant 
This selection hinges largely on the operating conditions: 
femperature, speed, load. possible contamination. 


It is conventional practice today to select lubricants to 


meet these operating conditions by drawing on certain physi- 
cal tests that denote the product’s general nature. Example: 
Lubricating oils are designated according to their viscosity, 
flash and fire points, pour-point temperature, carbon-residue 
color and, pos- 


content, acidity (by neutralization number), 


sibly, gravity. In turn, petroleum greases are designated 


by their dropping consistency and 
NLGI number, 


ot oil content 
How valuable? 


point (temperature), 


soap content (nature ind amount), viscosity 


These 


where the lubricant will be 


tests are of relative value depend- 
Take an oil for 
neutralization 


ng on ipplied. 
Here 


resistance to rust 


i steam turbine or hydraulic system 


number and stability in terms of ind oxida 
viscosity 18 


How- 


pour-test 


tion are the most important tactors, assuming 


in line with the machinery builder’s recommendations. 


refrigeration-grade oil must have a low 


should be a 


ongealment at the prospective minimum temperatures. Vis- 


evel i 


value and there minimum tendency for wax 


sity is generally decided upon in accord with the machine 


builder’s recommendations. Dropping point and consistency 


ot greas must be considered for prepacked or tactory 


sealed ball bearings. 


The above factors help determine the suitability of a 


lubricant for a giver ob. Once the suitability is pinned 


down. the enduran value, indicated by an oil’s stability 


ind resistance to breakdown. becomes the most important 


factor mating a lubricant to a parti ilar machine. 
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Predicting endurance value requires tests that go beyond 
determining wet- 


ability, its 


the conventional laboratory procedures: 


ting ability of the lubricant, its film-forming 
behavior in presence of water, its tendency to form sludge 
wr saponifiable byproducts. Such tests pin down values of 
surface tension, interfacial tension, saponification, emulsifi- 
cation, adhesion. Their individual importance to the lubri 
cation engineer depends on the service conditions. 

Wetting ability of the lubricating oil is a most important 
Effective that 


wets the moving surfaces. func 


needs a lube film 
Wetting ability, a 
tion of adhesion, can be determined qualitatively by coating 
a steel strip with oil. A 


characteristic. lubrication 


ictually 


satisfactory oil, at least from a 


wetting-ability angle, will retain the oil film when dipped 


in water; the water will drain off when steel strip is removed. 


If wetting ability is poor, the water will displace the oil 


film. Warm water speeds up oil displacement. 


Surface tension of an oil film varies with viscosity and 


temperature. Since surface tension is an indication of rela- 


tive film strength, a higher-viscosity oil, without film-assisting 
idditives and with comparable degree of refinement, gen- 
erally possesses greater film strength under like temperaturé 


conditions. Surface tension decreases as temperature in 


creases, 
Relation of surface tension to emulsion-forming tendency 


s another interesting feature. An oil having a low surface 


ension forms smaller droplets than one with the same 


viscosity but with a higher surface tension. This is a desir- 
thle feature where rapid emulsification is essential, as with 
steam cylinder oils or compounded compressor oils. 

Look upon surface tension as cohesive action of particles 
composing the liquid. These cohesive particles act in all 
directions below the surface. A particle within the liquid 
s attracted equally on all sides, but a particle in the sur 
face layer is attracted inward by liquid particles within the 
sphere of influence. A corresponding attraction by the few 
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These 5 factors help predict 
lubricant’s endurance value* 


SURFACE TENSION is the contracting surface force of a 
liquid by which it tends to assume a spherical form, 
presenting the least possible surface 


INTERFACIAL TENSION may be defined as the energy 
per unit area present at the boundary of two immiscible 
liquids 


SAPONIFICATION is a process in which a fat (or other 
compound of an acid with an alcohol) reacts with an 
alkali to form a soap-and-glycerin or other alcohol 


EMULSIFICATION is a mechanical mixture of two insoluble 
liquids, as oil and water 


ADHESION involves the interfacial forces that react at 
the dividing surfaces between liquids and solids. In 
other words, the force that draws a liquid to a solid 


plant lubricants 


particles in the vapor space above the liquid is negligible 
in comparison. As a result, at the surface of every liquid 
there is a force, surface tension, acting inward, giving the 
effect of 

A torsional balance is generally used to study both inter- 
facial and surface tension, 


an elastic skin covering. 


Force, required to pull a plat 
inum-wire ring through the interface of an oil layer floating 
on water in a suitable container, is a measurement of the inter- 
facial 
the oil is a 

The those con- 
cerned with plant operation, lies in its relationship to wet- 
ting ability and film strength. 

Interfacial tension is related to oxidation since compounds 


tension. Force required to pull the ring free from 


measure of the surface tension. 


real significance of surface tension, to 


formed as a result of oxidation tend to reduce its value. As 


these compounds usually have an emulsifying attraction for 


water, a lower interfacial tension may indicate the presence 


of nonlubricating materials. However, this indication is not 


infallible since some of the additives. currently 


hibit 


used to in- 
oils, also 
\ more 


neutralization number. 
Saponification number js figured in 


hydraulic 
a tendency to reduce an oil’s interfacial tension. 


rust and oxidation in turbine or 
have 
positive indication of oxidation is the 
terms of the amount 
of potassium hydroxide (in milligrams) necessary to saponify 
one gram of oil. It is a test more applicable to lubricating 
oils compounded with fixed or fatty oils of animal or vege- 
table this case it 
or fatty oil in the base 


High 


tibility to 


origin. In indicates the amount of fixed 
lubricant 


number generally indicates 


Wher 


a high saponification number may, or may 


saponificatior suscep- 


emulsification. water or moisture is en- 


countered, 


pe desit 


not, 


ible. In a hydraulic system it would definitelv be 


undesirable. However. for steam cylinders or wet service in 
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air tools, it would be beneficial ay au aid to more positive 
lubrication. This bears out the importance of considering 
service and operating conditions when selecting a lubricant. 

Saponification number is of value in determining amount 
of fatty material in soap content of a grease. Where grease 
is to work in presence of an appreciable amount of water, 
its solubility-tendency is important. Lime-and-lithium soap 
greases are relatively nonsoluble in water; the contrary holds 
true for sodium soap products although viscosity and nature 
of refinement of mineral-oil content is a factor. A notable 
example is one of the most widely used greases for automo- 
which is of sodium soap base com- 
pounded with a specially refined, relatively high viscosity 
mineral oil. 


tive chassis service, 


Presence of water also makes the emulsification charac- 
teristic an important factor. As with saponification, emulsi- 
fication is most useful in connection with compounded oils 
where the compound is added to increase lubricating film 
forming an intentional emulsion with water. 

Compounded steam cylinder oils are typical of such prod- 
ucts and as a rule once-through lubrication prevails; hence, 
permanence of the emulsion is of little importance. Ready 
separation from water is advantageous later in the separator 
or extractor, when the exhaust is to be used in open-type 


tenacity by 


feedwater heaters or for auxiliary heating where compound 
deposited on interior of heating coils could reduce the rate 
of heat transfer. 

With a soluble metal-cutting oil, permanence of emulsion 
is important because the oil usually is circulated for reuse. 

Demulsibility. Ease of separation from water becomes 
doubly important where turbine or hydraulic-grade straight 
mineral oils are involved. Even these highly refined products 
have a slight tendeney to emulsify by themselves when agi- 
tated with water. This is not of too much concern, however, 
provided rate of separation later is rapid and virtually com- 
plete. This feature, known as the demulsibility, is the objec- 
tive of conventional ASTM Steam Emulsion Test. Here an 
oil sample is emulsified by steam, the rate of subsequent 
separation being measured in seconds as the SE number. 

Rate at which any oil separates from water depends upon 
the extent and refinement and the 


manner of purpose for 


which the oil has been prepared. Heavier or more viscous 
oils behave like compounded oils: they separate less readily 
from any contained water. 
Emulsification, oxidation. Development of an emulsion 
in any oil sets up a condition which, regardless of its per- 
manency, may lead to oxidation provided oxidizing condi- 
prevail. As the latter heat and the 
presence of nonferrous metal, such as copper or brass, it is 
a fairly safe presumption that, if 
iny length of 


tions involves air, 
an emulsion persists for 


time in an oil where emulsification is not 


desired, oxidation may occur. As oxidizing materials are 
formed they tend to combine and develop sludge and pos- 
sibly sticky varnishlike deposits, which can clog oil piping. 
bearing grooves, strainers and even pump mechanisms. 

Of all these methods for predicting the endurance value of 
1 petroleum lubricating oil, the demiulsibility test is probably 
the most lubrication 
Mainly, he should 


If it is not desirable, 
every effort should be made to keep it out of a circulating 


practicable and informative for the 
ngineer or plant operator to work with. 
be concerned with the entry of water. 
system in a turbine, for example, by checking seals, glands 
and oil coolers for possible leakage. If demulsibility is a 
factor in promoting lubrication, main concern should be to 
select a readily emulsifiable oil so the most effectual lubri 
cating film will result. 


Adhesion js 


iting film. 


lubri- 
gear-tooth surface 


associated with wetting ability in a 
shaft or 


210) 


Between a bearing. 


( ontinued on page 
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By V J CALISE 
Graver Water Conditioning Co 


Cost considerations, space limi- 


tations, operating attention 


needed, source and nature of 
the raw-water supply, results 
of pilot-plant and laboratory 
tests. .. . Here’s how three re- 
fineries took a good look at 


these items in... 


Finding the 


® WHAT FEEDWATER PROBLEMS must 
your system solve? And how do you go 
about finding the best treatment to 
meet these headaches? Let’s see how 
three different refineries tackled it. And 
how others were able to eliminate filters 
in some of the feedwater systems. 


CASE NO. 1 


Raw water for this refinery comes 
from the drains and a canal. Turbidities 
and organic matter are as high as 50 
to 150 ppm at times. 

For many years the plant had to treat 
this water for low-pressure boilers only. 
The raw water was introduced into a 
large number of big, open steel shells. 
Lime and soda ash were added. Later, 
the water was heated to 120-130 F and 
sodium aluminate added. Then it was 
mixed and allowed to stand. Operators 
took treated water from top of tanks 
for use directly in the boilers or for fil- 
tering. Treated feedwater had a hard- 
ness of less than 5-7 ppm with some 
soda ash and caustic soda excess. 

With refinery expansion, 650-psig 
boilers were installed. The refinery en- 
gineering staff and utilities groups felt 
they needed a larger, improved feedwa- 
ter-treatment system. Their first proposal 
was a 2-stage hot-lime-soda hot-phos- 
phate softener. 

Simultaneously, laboratory and pilot- 
unit being made, which 
showed that hot-zeolite softeners using 


tests were 
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1 Small amounts of soda ash along with lime and sodium aluminate are used in 


the hot-process softener at left. 


Hot-zeolite softeners contain a styrene zeolite 


right feedwater-treatment 


a styrene-type cation exchanger had 
good promise. Tests were for applica- 
tions above 212 F. Because of these 
successful tests, the refinery engineers 
decided to use a hot-lime hot-zeolite 
system instead of the system first pro- 
posed. 

As specifications were drawn up for 
both systems, we can get a good cost- 
and-quality comparison of the two. Sys- 
tem No. 1 shows figures for hot-lime- 
soda hot-phosphate system. Outlet hard- 
ness is mostly magnesium in system No. 
1, calcium in: No. 2. 


No. 1 
$350,000 
200,000 


No. 2 


$300,000 
150,000 


$550,000 $450,000 


Equipment cost 
Installation cost 


Total 
Chemical costs 
per thousand 
gal water 6¢ 
Outlet conditions 
Total hardness, ppm 1-2 
CO. in steam, ppm 10-15 


4.5¢ 


0-0.5 
below 6 


Fig. 1 shows the system as installed. 
This hot-process hot-zeolite plant has 
produced up to 3500 gpm of treated 
feedwater for than 27 months 
with only one scheduled outage. An- 
thrafilt filters are used. Fig. 3 shows 
typical results with this system. 

Zeolite softeners are regenerated 
every three or four days using 1850 lb 
salt per softener per regeneration. Each 


more 
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softener treats 3,000,000 to 3,500,000 
gal per regeneration with inlet-water 
hardness varying between 24 and 33 
ppm. 

The hot-process softener with down- 
comer and sludge blanket, shown in 
Fig. 1, produces treated water contain- 
ing less than 1-3 ppm of turbidity as 
measured by the Hellige turbidimeter. 
During a scheduled inspection, the hot- 
process softener was bypassed and raw 
water put through the filters and hot- 
zeolite units for one week with no 
apparent effect on plant operation be- 
yond a slight increase in blowdown. 
Similarly, when the filters were inspect- 
ed, water from the hot-process softener 
was sent directly to the hot-zeolite soft- 
ener with no difficulty other than hav- 
ing to give the zeolite an added middle- 
of-run backwash during the process. 


CASE NO. 2 


Raw water for this refinery has tem- 
peratures from 150-180 F and is low in 
hardness. It contains some insoluble 
waxes and other organic materials 
picked up in heat exchangers. The feed- 
water system treats the water for 380- 
psig boilers. 

Prefiltration is a recognized solution 
for this problem. But lack of space and 
other considerations called for a more 
compact design. So it was decided not 
to use filters if possible. 

Refinery engineers ran _pilot-plant 
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? Filterless system treats water for 850-psig boilers. The 
hot-zeolite softeners have special sub-surface scrubbers 





Raw-water content shown in column |, hot-proc- 
ess results in column Il, hot-zeolite results, Ill 


system to satisfy plant needs 


tests over a period of months using 
styrene-zeolite softeners. They operated 
them at various rates and with a variety 
of regeneration and control conditions. 
And here are the results of their tests: 
(1) The resin zeolite could apparently 
be cleaned free of wax by simple back- 
at both the end of the cycle 
and several other points in the cycle, 


washing 


depending on the pressure loss or the 
volume of water treated. (2) Maximum 
rate of water flow through the zeolite 
softener should not exceed 5 gpm per 
sq ft filters (3) 
Sub-surface or rotary surface washers 


when no are used. 
would be extremely helpful in keeping 
the zeolite beds clean. 

Based on the pilot tests, a styrene- 
zeolite system has been designed and 
is now installed. The units are equipped 
with sub-surface scrubbers. A cam-oper- 
controller 


diaphragm-operated 


ated time-cycle actuates 


back- 


servicing 


valves for 
and 
operations. When service cycle is ac- 
established, can be 
changed for fully automatic operation. 


CASE NO. 3 


This takes its raw water 
from evaporators and condensate col- 


washing, regeneration 


curately controls 


refinery 


lectors. The water is highly contami- 
nated with mineral salts and organic 
materials picked up from its source. 
Treated water must be suitable for the 
125-psig boilers at this refinery. 
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The condensate raw water is initially 
treated with lime, caustic and alum in 
a cold-process softener. After this treat- 
ment, the water still contains a large 
concentration of ammonium ions. It also 
has iron and weak acid-organic com- 
pounds, 4-8 ppm SiO. and about 50-80 
ppm of mineral cations and anions as 
calcium carbonate. 

Again, pilot-plant tests were made, 
this time to decide on the best demin- 
eralizing system for the above condi- 
tions. Tests covered a 6-month period. 
Various types of cation and anion-ex- 
change resins, and different regener- 
ants and regenerant methods were used 
during this period. And flow rates and 
other conditions were varied. From this, 
sulfuric-acid-regenerated —styrene-type 
cation exchangers and highly-basic an- 
ion exchangers were selected. 

By using this 2-bed demineralizing 
plant, the boilers and have 
been clean for the past two years. There 


turbines 


has been no problem with foaming, 
scaling, silica, etc. Treated water from 
the demineralizer contains less than 0.5 
ppm total dissolved solids measured by 
conductivity, less than 0.1 ppm of silica 


and no organic compounds. 


MORE ABOUT FILTERS 


Filters are always recommended ahead 
of hot-zeolite Hot-process 
turbidities of 10-20 ppm to filters limit 


softeners. 
filter flow rate to 3 gpm per sq ft in 
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hot-zeolite system. Using modern down- 
comer hot-process unit, we can get 
turbidities of 1-2 ppm to filters. This 
permits us to increase filter flow rate, 
thus reducing number needed. 

A number hot-zeo- 
lite systems are operating without fil- 
ters. Fig. 2 shows one of these systems, 
the largest in operation at present. It 
has been running for more than 2% 
years, furnishing feedwater for 850-psig 
boilers. Several other smaller systems 
have been operating for one or more 
years without filters. 

In all these plants, rotary surface 
washers or sub-surface washers were 
included in the original design to aid 
in removal of accumulated solids on 
backwashing at the end or middle of 
the run. All these plants produce feed- 
water of excellent quality with uni- 
formly-high-capacity cycles. 

The system shown in Fig. 2 initially 
had trouble with sticky material adher- 
ing to the zeolite particles. Although 
present in extremely small concentra- 
tions, its sticky nature led to accumu- 
lation and difficulties in removal. Spe- 
cial sub-surface scrubbers, installed 
about 9 in. below the top of the zeolite 
bed, solved this problem. These scrub- 
bers must be used during service run. 

On considering filterless system due 
to space saving, etc, nature of precip- 
itates to zeolite impor- 
tant—often more so than the amount of 


of hot-process, 


softener is 


(Continued on page 224) 





229-T0N 
GATES 


installed at 
Niagara Falls 


TUNNELS, 45-ft 
inside diameter, five miles long, will sup- 
ply water for Sir Adam Beck-Niagara 
No. 2 plant of Hydro-Electric Power 
Commission of Ontario. They discharge 


& Two CONCRETE-LINED 


into a canal 214 miles long leading to a 
forebay above the plant on the Niagara 
River near Queenston, Ont. Here, 1,600,- 
000 hp is being installed in sixteen 
100,000-hp units to operate under 300-ft 
head. As part of the project, Dominion 
Bridge Co Ltd fabricated, 
erected two of the world’s largest hy- 


designed, 


drauliec control gates and hoists. 
installed in the intake of the 
tunnels, as in photo, to shut off water at 


They are 


full flow in an emergency. Their opera- 
must be they 
may not be used for a period of several 


tion highly reliable for 


years. Closing of one or both gates can 
cause a large loss of plant capacity so 
will not be considered except when abso- 
lutely necessary. 

Because control gates of this size have 
I built 


been the com- 
mission’s engineers made model studies 


neve! in Canada, 
based on the proposed design to de- 
termine lifting loads caused by hydrau- 
lic conditions in opening and closing a 
Also, a study of hydraulic effects 
in the tunnels resulted in limiting the 


gate. 


lowering speed to only 4% in. per min. 
I 2 


\ screw-type hoist was selected in 


spite of its increased cost, in preference 


to rope, largely because of the infre- 


quent service. If internal corrosion of 


the ropes took place, it might not be 


found until serious failure occurred 
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CONTROL GATE built of structural steel is 58 ft high by 45 ft wide 
off water in emergency to one of the two concrete-lined tunnels 


head of 56 ft, 
15 ft wide and 
The hydraulic 
embedded steel 


Operating against a 
each gate is 58 ft high, 
weighs about 225 tons. 
load is carried into the 
guides by 42-in.-diameter fixed-axle rol- 
lers supported in grease - lubricated 
bronze bushings. Gates are basically of 
riveted steel construction, with certain 
portions such as the top lifting lugs fab- 
ricated by welding, where it proves ad- 
Field joints 
where 


are riveted and 
than 
risk of distortion 


vantageous. 
calked 


welded. to avoid any 


necessary, rather 
in the structure, which would upset shop 
assembly and alignment. 

A pair of 10-in.-diameter rotating 
steel screws about 71 ft long lifts each 
gate. Bronze lifting nuts supported in 


forged-steel trunnions, carried in the 
lifting lugs on each side of the gate, 


load 


rotate them, machinery in a fixed struc- 


transmit the into the screws. To 


tural-steel arch above the gate opening, 
is driven by a 40-hp motor. This arch, 
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OB a. 


It will shut 
45 ft in diameter 


75 ft high and sheathed in aluminum, is 
in a public park area. Therefore, to give 
it a pleasing appearance, it was de- 


signed in close cooperation with the 
Commission’s architectural department. 

Two sets of for the 
tunnel are construction 
with Embedded 


checks for these logs were installed up- 


steel stop logs 
welded-steel 
rubber seals. stee] 
stream from the control gates and also 
at downstream exits of the tunnels. This 
permits unwatering the tunnels for in- 


spection and repair. 





CORRECTION 


May 1954 data sheet 263. 
ture-volume 


Tempera 
ormula 
should read, in part, 1 + ¢ 
of l es 


correction f 


: instead 
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Handy energy-conversion chart 


® Most COMMON MEASURE of energy today is the kilowatt- 
hour. There are many other units that also apply, as shown 
by the eight scales above. To use: (1) Find known energy 
quantity on proper scale. (2) Lay straightedge on point. 
(3) Make sure it’s horizontal by getting equal kwhr read- 
ings on outer scales. (4) Read energy in units wanted. 


Example: Convert 1400 Btu to other energy units shown. 





Lay straightedge across 1.4 on 3rd scale. Read 0.41 kwhr, 
0.55 hphr, 1.09 million ftlb, 1.48 million joules, 0.352 million 
calories, 0.922x10!* million electron volts, 0.988x101® atomic 
mass units. These scales can be used for any range simply 
by multiplying all of them by, say, 0.01, 10, 100, 1000 or any 
factor that brings scales within range wanted. 


By B G A Skrotzki, Associate Editor 
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from 1935 to 1954 Shel 





Oil Compan y | 


urchased 
1,650,000 Ibs./hr. steam 
capacity in Rile elit. 


Generating Ur 


Installed at Wood River, Illinois 
35 -One 50,000 Ibs./hr. Outdoor Unit 
400 psig - 450 F - Natural Gas Fired. 


940 - One 125,000 Ibs./hr. Semi-Outdoor Unit. 
650 psig - 750 F - Pulverized Coal Fired 
Riley Pulverizer - Riley Flare Type Burners 


2 - Duplicate of Above Unit 








Installed at Deer Park, Texas 


- Two 250,000 Ibs./hr. Outdoor Units 
650 psig - 750 F Oil, Gas Fired 


Installed at Wood River, Illinois 


- Two 250,000 ibs. /hr. Outdoor Units 
650 psig - 750 F Oil, Gas Fired 





To be Installed at Anacortes, Wash. 


- Two 175,000 Ibs./hr. Riley RX Type 
Outdoor Units 
1h Mf ~ Aa 650 psig - 750 F Oil Fired 
iH) \ Qa oi Bechtel Corporation, Engineers 
\ “i pe 


ral 


Hh | i 
4 
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SRANAANNANS © NNASS 


and ordered its eighth and ninth 
Riley outdoor units — 


Two decades, a significant period in the growth of the boiler 
industry, have passed since Riley installed this outdoor unit 
at Shell Oil Company’s Wood River, Illinois refinery. Today 


this compact unit is still perking along, come rain, shine, 


snow or cold winter winds . . . still producing the 50,000 


Ibs. /hr. of steam, 400 psig, 450 F for which it was designed. 
As Shell expanded and added new oil refining and 
chemical manufacturing facilities, and when new steam 


generating equipment was specified, Shell power engineers 
remembered their first Riley outdoor unit. . 


. its depend- 
ability and continuity of operation. Shell’s eighth and ninth 


Riley units will soon be installed at its new plant at Anacortes, 
Washington. 


Hooker Electrochemical Co. - 7 Orders 
Celanese Corp. of America - 15 Orders 
Dow Chemical Company - 13 Orders 
Carbide & Carbon Chemicals - 13 Orders 
Allis Chalmers Mfg. Co. - 6 Orders 
Central Ohio Light & Power Co.-6 Orders 
Gulf Power Company - 4 Orders 

Central Illinois Light Co. - 5 Orders 
Houston Light & Power Co. - 9 Orders 


Esso Standard Oil Co. - 7 Orders 
Iowa-Illinois Gas & Electric - 5 Orders 
Interstate Power Co. - 5 Orders 
Kennecott Copper Co. - 6 Orders 
Masonite Corp. - 6 Orders 

Public Service Co. of Indiana -5 Orders 
U. S. Steel Co. - 10 Orders 

Swift & Company - 10 Orders 

Standard Oil Co. of California - 12 Orders 


Boston New York Philadelphia Buffalo Washington Pittsburgh Cleveland Detroit 


Atlanta St.Louis Kansas City St.Paul Tulsa Houston Denver Salt Lake City 


COMPLETE STEAM 


- 50,000 Ibs./hr. Outdoor Unit 
400 psig. 450 F - Natural Gas Fired 
at Shell’s Wood River, Ill. Refinery. 


ley equipment 


Otter Tail Power Co. - 6 Orders 
Ohio Edison Co. - 4 Orders 

Curtis Wright Corp. - 7 Orders 
Publicker Industries - 4 Orders 
Container Corp. - 4 Orders 

Beechnut Packing Co. - 4 Orders 
Gaylord Container Co. - 4 Orders 
Monsanto Chemical Co. - 4 Orders 
West Virginia Pulp & Paper - 5 Orders 


aa 
Ccrrcviatlto7 


WORCESTER, MASSACHUSETTS 


Chicago Cincinnati Charlotte New Orleans 
Los Angeles San Francisco 


Portland Seattle 


GENERATING UNITS 


AND FUEL BURNING EQUIPMENT FOR PUBLIC UTILITIES, INDUSTRIAL POWER AND HEATING PLANTS 





THERE is 


(> THAN MEETS THE EYE 


Here you see carefully qualified Midwest welders 
erecting the boiler feed piping in a new public 
utility steam-electric generating station. What you 
don't see cre the many other highly skilled men 
who contribute to the high quality of Midwest Piping. 


First, there are the expert piping engineers who 
prepare the job for fabrication. They simplify the 
field work and make sure the difficult operations 
are done in the shop. And they often make sugges- 
tions that improve the design and reduce the cost 
of the piping. 

Then there is the experienced shop organization 
(working with the most modern equipment) that 
delivers to the fleld subassemblies which ore 


accurate in dimension, correct in alignment, 


personnel have come up through the 
ranks and know every phase of the operations .. . 
how to assure the customer the most for his money 
when he buys Midwest Piping. 


MIDWEST PIPING COMPANY, INC. 
Main Office, 1450 South Second St., St. Lovis 4, Mo. 
PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, und BOSTON 
SALES OFFICES: NEW YORK 7—50 CHURCH ST. © BOSTON 27—426 FIRST ST. 


10s eee ae 3—79 a a. 








MIDWEST 


PIPING FABRICATION 
and CONSTRUCTION 


OFFERS YOU MANY BENEFITS 





EDITOR'S NOTE: Based information and pho- 
tographs from Metallizing Engineering Company, Ince, 
Long Island City, New York 
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Today, ‘putting-on’ tool 
replaces lost metal 


You can replace worn, corroded metal on—I: 


pump shaft 


sleeves, 2: steel structures, 3: turbine shafts, 4: coal conveyors, 


5: pump impellers, 6: crankshafts, and many other plant items 


m Why scrap expensive machine parts 
just because a few thousandths of an 
inch has worn off if you can replace the 
wear? The answer to this question is 
responsible for one of the most impor- 
tant maintenance tools found in any 
repair shop. 

Metal spraying is the 
spraying molten metal onto a surface to 
form a coating. Pure or alloyed metal 


process of 
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is melted in a flame and atomized by a 
blast of compressed air into a fine 
spray. This spray builds up onto a pre- 
viously prepared surface to form a solid 
metal coating. 

Because the molten metal is air 
blasted, object sprayed doesn’t get very 
hot, so method is known as the “cold” 
process, by industry in general. 

Sprayed metal is a new metallurgical 
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“PUTTING-ON” TOOL continued 


Worn crankshaft comes to life . 


Here are some of many jobs 


that are done every day 


material with physical properties en- 
tirely different from those of the metal 
before spraying. It is generally harder, 
more brittle and more porous than the 
original. It has excellent bearing char- 
acteristics because of oil 
pores of the metal. 

Equipment needed. 1: Air compres- 
eor 2: air-control unit with filter and 
regulator 3: steel bottles or other source 
for oxygen and acetylene 4: gas-control 
unit of oxygen and gas-pressure regula- 
tors 5: gas-flow meter 6: wire-control 
unit for handling metal wire to be 
sprayed and 7: gun and hose for spray- 
ing metal. 

Surface preparation. Usually metal 
is either undercut to receive sprayed 
metal, heated, roughened, or sprayed 
with bonding wire. Bonding wire ad- 


retention in 
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heres to a smooth, clean metal surface. 
Then any other metal can be sprayed 
over it for building up worn or corroded 
area. 

To show what industry is doing with 
sprayed metal, we tracked down a few 
jobs that should give you ideas. 

Sprocket shaft. Bearing surfaces of 
14-in.-long coal-conveyor sprocket shaft 
badly. 


bituminous 


wore The 100-ft-long conveyor 
two 
stokers and two pulverized coal-fired 
boilers. 


moves coal, feeding 


Worn bearing surface, 8 in. long, was 
undercut 1/32 in. 
bonding metal was sprayed on. 


Flash coat of 1%-in. 
With 
same gun, 2 pounds of 3/16-in.-diameter 
1/32 in. thick 
Shaft was 
in lathe’ and ground to 


metal was sprayed on 


over original diameter. 


rough-turned 
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and impeller 


original 3-in. diameter, making finished 
job cost much less than new shaft. 

Sump-pump shaft. Three - section 
stainless-steel shaft for sump pump 
serves furnace ash-disposal system in 
the same plant. Ashes from furnace 
combine with water and carry through 
lines to settling base. Pump supplies 
120-psi water through two ejectors from 
settling base to place of disposal. 

Shaft is below floor in three sections. 
Wear was on eight bearing contact sur- 
faces and one metallic packing area, and 
it made shaft wobble badly. Packing 
caused most trouble, cutting grooves a 
quarter inch deep. So every few months 
pump had to he overhauled, taking a 
3-man crew three days’ time. New 3-sec- 
tion shaft cost $278, and delivery time 
was four months. 

Shaft was sprayed with metal three 
years ago—has not been touched since. 
Packing area on upper section and four 
bearing areas on center and lower shaft 
sections were built up by spraying. First, 
all worn areas were undercut 1/32 in. 
Packing contact surface was sprayed 
with one pound of 14-in. bonding metal 
to slightly more than original diameter. 
Remaining four bearing surfaces were 
sprayed and built up over original di- 
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Sprocket shaft 


ameter. Each of five sprayed areas was 
rough-machined and ground to original 
diameter. 

Reason spraying outlasts original 
shaft is that metal is now porous and 
retains lubricant in critical bearing 
areas. 

Steam turbine in photo is 25,000 kw. 
Shaft area through sealing glands was 
worn. First, a bracket was attached 
to turbine casing and a cross-feed at- 
tachment from lathe bolted to bracket. 

With motor shown driving turbine 
with temporary V-belt hookup, shaft was 
undercut in gland with lathe 
cross-feed. Then undercut was made 
rough with a special tool that looks 
something like a knurling tool. Next, 
shaft was sprayed with stainless-steel 
alloy and sprayed sections were finished 
by turning with lathe cross-feed. 

Without this “putting-on” tool, tur- 
shaft overhaul very 
expensive repair for entire roto. would 
Ro- 
tors may have to be heated and removed 
from shaft. And shaft may have to be 
turned down for sleeve or even replaced 
with new shaft as sleeves are not too 
practical on turbine shafts. 

Breast roll in paper mill was 22 in. 


areas 


bine would be a 


have to be removed from housing. 
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Pump rod 


in diameter and 13 ft, 7 in. long. Be- 
cause entire surface was turned down 
and had to be built up with sprayed 
metal, three guns were used to save 
time. Photo shows guns staggered so 
each builds up sprayed metal of about 
0.002 in. thickness. In this way lathe 
carriage does three times as much work 
each time it feeds from one end of shaft 
to other. 

Replacement cost of large parts like 
this is very high and spraying worn sur- 
faces often helps put machinery back 
into operation over weekend, in much 
less time than new part could be ma- 
chined or received from maker. 

Pump impeller is often shot-blasted 
and volutes sprayed with gun having 
special attachment to reach inside of 
volutes at right angles. Spraying with 
stainless steel not only builds up eroded 
areas, but also protects impeller against 
erosion and corrosion. Coating of from 
0.005 to 0.010 in. 
right. Wearing-ring section of impeller 
is also built up and machined so it has 
right clearance when impeller gets worn 
and loses efficiency. 

Tanks and machine parts subject to 
corrosion are often sprayed with about 
0.010-in. coating of aluminum, after 


thickness is about 
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Three-gun job here 


blasting with silica sand. This treat- 
ment is also used where ferrous metal 
might contaminate distilled water or con- 
densate for boilers, foods or chemicals. 

Outside surface of a steel structure 
is also sprayed with aluminum instead 
of paint because of the permanence of 
the aluminum coat compared to paint. 

Fusing. Sprayed metal is not fused 
to base metal as is a welded deposit. 
But it can be fused in various ways. 
Most small to medium-sized work may 
be fused with an acetylene torch, and 
larger work with two or more torches 
used at the same time. 

Cylindrical shapes, such as shafts, 
rods and bushings, may often be fused 
while rotating in a lathe, which tends 
to reduce warpage. When torch-fusing, 
it’s best to preheat the work from 600 
to 1000 F by passing the torch or 
torches back and forth over the surface 
from a distance of several inches 

Torch tip should then be moved up 
to within 11% in. of surface, starting 
at one end of sprayed section and mov- 
ing as fast as coating becomes fused. 
You easily know fusion point because 
it has a gloss or shine. Plastic range 
of deposit is between 1850 and 2050 F. 
tool save you money. 


Putting-on can 
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OPERATORS’ 
NOTEBOOK 
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i 
be a a! 


How do you go inside the steam drum? That depends on many things. Here the 


inspector goes in head first. 


Small holes in dry-pipe top and tiny 
drain-holes at bottom must be free 


® REGISTERED POWER BOILERS must be 
inspected at regular intervals, says the 
National Board Inspection Code. Owner 
or user has to prepare boiler tor in- 
spection when notified by inspector. 

Beforehand, boiler must be opened 
and prepared for internal and external 
inspection. Caution! In cooling down 
a boiler, don’t dump water until unit has 
cooled slowly, or you will damage set- 
tings and the tubes. Let it cool down 
naturally, if possible. Remove all man- 
hole plates and other openings. 

If deterioration of inaccessible parts is 
suspected, you may have to remove in- 
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Take only low-voltage electrical equipment inside 


Head seams in drum often groove or 
corrode. Check all suspected spots 


sulation material, masonry or fixed parts 
of boiler. Where moisture or vapor 
shows through covering, remove cover- 
ing for inspection. 

Inspector must get as close to boiler 
parts as possible with strong light. If 
attachments or apparatus need testing, 
plant operator does it in inspector’s 
presence if he orders it. 

How to prepare boiler for inspector. 
1: Dump water and wash waterside 
with hose. 2: Remove manhole and 
handhole plates, wash out plugs and 
water-column connection. 3: Clean fur- 


nace and combustion chambers, blow 
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Check shell carefully for corrosion, 
such as pits, by tapping with hammer 


Openings in drum for water column 
must be free. Watch lower hole 


soot from tubes and all surfaces to be 
inspected. 4: Remove fuel grates. 5: 
Remove section of brickwork if ordered 
by inspector. 6: Remove steam gage for 
testing. 7: Disconnect pipe or valve if 
steam or water leaks into boiler. 
Certificate of Inspection can be with- 
held by inspector until boiler is properly 
prepared. You might have to remove 
enough jacketing or setting along longi- 
tudinal seams of shells, drums or domes 
so he can inspect rivets, pitch of rivets 
for data needed in determining safety of 
boiler. Or you might have to drill sus- 
pected thin spots at his request so he 
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check your boiler’s waterside: | 


Look into all downcomers at drum’s 
rear for scale, also condition of tubes 


Check manhole plate for corrosion on 
seat, also cracks from bellows effect 


can gage thickness for possibly reducing 
steam pressure in older boilers. 

Here are inspector’s internal checks: 

Scale, oil, etc. Inspector examines all 
surfaces of exposed metal inside to 
check action caused by water treatment, 
scale solvents, oil or other substances 
that might have entered with feedwater. 
Oil inside a boiler is dangerous; you 
must prevent more entering at once. Oil 
or scale in tubes of watertube boilers or 
on plates over fire of any boiler weakens 
metal, causing bagging or rupture. 

Corrosion along or next to a seam is 
more serious than in solid plate away 
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By STEVE ELONKA, Associate Editor 


Upcomers under baffles may corrode 
or have scale deposits. Hammer test 


1 Tubes’ inside headers may be heav- 
ily scaled. Check lower tubes well 


from seams. Strength of longitudinal 
joint is less than solid sheet, so thinning 
here is dangerous. Severe corrosion is 
likely where water circulation is poor. 
Inspector checks these places. 

Grooving and cracks along longitu- 
dinal seams are bad because they usual- 
ly occur when material is highly 
stressed. Internal grooving, in fillets of 
unstayed heads, and external grooving, 
in outer surfaces of heads concave to 
pressure, are common because of slight 
movement in heails. 

Stays are inspected for even tension, 
fastened ends are examined for cracks 
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5 Inspect longitudinal seams inside the 
shell carefully for corrosion as here 


may be badly 


1 Mud-drum header 
Check condition of scale 


scaled. 


where stays are punched or drilled for 
rivets or bolts. 

Manholes and other openings are 
examined internally and externally for 
deformity or cracks. Opening to water- 
column connections, dry pipes and 
safety valves must be free of obstruc- 
tions, such as mud, scale, etc. 

Ligaments between tube holes in 
heads of all boiler types often crack, 
then leak and weaken boiler. Also check 
beading on tube ends for erosion and 
corrosion, especially in type of boiler 
here. Remember, the cleaner the boiler, 
the better job the inspector does. 
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Cut that coal dust 
at small added cost 


By R P PFEIFFER, Power Engineer, Hiram Walker & Sons, Inc 


® WE HAD A COAL-HANDLING PROBLEM in our powerhouse at 
the Hiram Walker Peoria Distillery: coal dust and spon- 
taneous combustion in the bunkers. Combustion controls, 
smoke indicators and dust collectors take care of air pol- 
lution. To give us a completely “clean” coal-firing system, 
we had to lick the coal-dust problem. 

One possible solution for the dust nuisance would have 
been to completely enclose the coal system. But this would 
not have eliminated the possibility of dust explosions or 
spontaneous combustion in the bunkers. And, besides, en- 
closing the system would have been almost impossible as 
well as prohibitive in cost. 

Coating coal particles with a thin film of water would have 
solved all the problems. But spraying water alone on coal 
is like pouring water on a duck’s back. Something is needed 
to make the water stick. 

We found a wetting agent that does the trick. By adding 
a small amount of the agent to water, and spraying the 
mixture on the coal, we now make the coal-handling opera- 
tion dustless. And moisture stays on the coal particles even 
efter long periods in bunkers, giving dust-free handling to 
boilers and preventing spontaneous combustion in bunkers. 

Wetting system. Installation cost was a minimum as a 
manufacturer supplied the wetting system built into a self- 
contained unit. 


MIXTURE sprayed on coal maintains dust-free atmosphere as 
coal goes to crusher. Wetting agent permits complete wetting 


Referring to the drawing at top of page, a small motor- 
driven pump takes suction from the liquid tank, discharging 
either to the three sets of spray nozzles or through the relief 
valve. Mixture going through the relief valve returns to the 
liquid tank, thus giving recirculation of the mixture. Float- 
operated valve maintains desired level in the liquid tank. 
As float goes down, replacement cold water passes through 
an injector-type proportioner to the tank. The injector 
draws a small amount of wetting agent from the storage bar- 
rel to mix with the water in the desired proportion. 

Mixture to the spray nozzles passes through the two elec- 
tric solenoid valves shown. These valves open and close 
on an impulse from the feeder-belt-operated microswitch. 
Weight of the coal depresses the microswitch, causing the 
valves to open. With no coal on feeder belt, solenoid valves 
remain closed. In this way none of mixture is wasted. 

Operation costs are low. The pump motor is small. And 
we use only two gallons of water per ton of coal. A gallon 
of wetting agent is fairly expensive. But we need one part of 
the agent to every 700 parts of water. So it turns out that 
the wetting agent costs only 0.2% of price of the coal 
processed. 

The weight of water added is only one percent of the 
weight of coal as unloaded. This is within the variance of 
moisture content of coal as received. 
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DIESELS & GAS ENGINES 


) timely 2&A on diesel engines 
to help you do a better operating job 


By JOHN BAKER, Chief Engi 





1. What is meant by cetane 
number of fuel oil? 


A. Cetane scale is applied to fuel oils, 
gasoline, diesel fuel, etc, to show oil’s 
ignition quality. This quality means 
oil’s ability to ignite in diesel cylinder 
—or under similar conditions. Fuel with 
good ignition quality will auto-ignite at 
low temperatures and is, therefore, pre- 
ferred. This quality affects engine start- 
ing, smoking and knocking. 

Hydrocarbon family ranges from sim- 
ple combinations, such as methane gas, 
through various solids, liquids and gases. 
Some have complicated chemical struc- 
tures. All have various ignition char- 
acteristics. Formula for cetane is 
Ci gH34. 

Cetane is an excellent diesel fuel in 
its pure form, but isn’t easy to separate 
completely from other hydrocarbons. 
Cetane content for various crudes differs 
greatly. C,9 H; CH, is another hydro- 
carbon, but it has poor ignition quali- 
ties. Cetane number is based on pro- 
portions of these two hydrocarbons. 

Cetane number of 100 means ignition 
quality equal to pure cetane, while zero 
means one equal to that of alpha-methy]l- 
naphthalene (C,)H,CH;). Ignition 
number of 60 means mixture equivalent 
to one composed of 60% cetane and 


40% C19 Hz CHs. 


2. How is cetane number de- 
termined? 


A. Ignition-delay method on single 
cylinder test engine is used to determine 
cetane number. Fuel to be tested is 
used in engine, and compression ratio 
is raised until ignition-delay reaches a 
standard length. Poor-quality fuels’ 
ignition quality needs a high compres- 
sion to shorten the delay period, while 
fuels of good quality take lower com- 
pression for the standard delay. 

Once compression ratio for test fuel 
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is found, various mixtures of cetane and 
alpha-methyl- napthalene are burned. 
From this, compression ratio needed for 
each fuel, to bring delay period to stand- 
ard figure, is found. 

Cetane number of test fuel equals 
percentage of cetane in mixture that 
requires same con:»ression ratio as test 
fuel, to produce standard delay period. 


3. What is meant by right- and 
left-hand engines. Buyers order- 
ing two engines for same plant 
often specify one each. Is this 
good practice? 


A. Engine is classified as right or left 
when flywheel is on right or left sides, 
viewing engine from operating side. 
Reason one engine of each is specified 
is because owners believe such an ar- 
rangement is easier to attend if controls 
are on same aisle between engines. 

Diesel Engine Manufacturers Associa- 
tion says there may have been reason 
for such an arrangement years ago be- 
fore the days of remote governor con- 
trol, but not with today’s common use 
of such control and the little attention 
modern engines need. 

Such specifications require one en- 
gine to be nonstandard. Disadvantage 
to owner is loss of interchangeability, 
which is so important to avoid carrying 
large stocks of spare parts. Then, again, 
any advantage is lost if a third diesel 
is installed. 


4. If engine fails to start, what 
would you look for? 


A. Engine rarely fails to start, but 
such difficulty can be divided into two 
groups: (1) Starting mechanism fails 
to turn engine through an. operating 
cycle. (2) Engine turns through oper- 
ating cycle but fails to fire. If starting 
mechanism doesn’t work, check starting 
air-pressure or look for rundown or 
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weak battery—depending on starting 
system. 

If air-starting pressure is high enough, 
air-starting valves may not open fully 
or at right time. Or by sticking, leaky 
exhaust or inlet valves may prevent en- 
gine from quickly raising compression 
high enough to fire. Leakage from stuck 
rings or badly grooved cylinders may 
have same effect. In cold weather, heat 
of compression may be too low unless 
cooling water and (in extreme cases) 
even lube oil are heated. 

At times, bearings are too tight (after 
overhaul) or there is no lubrication on 
cylinder walls, etc. All this puts extra 
load on starting mechanism. 


5. Should operators spend time 
listening to diesel engines to be- 
come familiar with normal noises 
so they can tell when unusual 
sounds develop? 


A. Yes. It’s good practice to spend 
a few minutes each day listening to 
natural beat of engine. Listen at each 
cylinder to detect knock in crank, wrist 
pin, etc. Also, listen to gear train or to 
drive chain. Backlash in gears and 
sprockets can be detected, also loose 
chains. 

Listen for vibration at supercharger. 
Vibration is caused by dirt on impeller, 
too much bearing clearance or increased 
end thrust. To avoid supercharger 
trouble, run a spin test every six months. 
Just remove supercharger silencer and 
spin air rotor by hand. If there’s notice- 
able drag, dismantle supercharger. 
Usually all that it needs is just a good 
cleaning. 

Change in air manifold pressure at 
given load shows supercharger needs 
attention. Trouble may be air leaks in 
intake connections. Watch air-manifold 
pressure, or engine will starve for air— 
causing many headaches for you. 
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ELECTRICITY 


MAJOR OVERHAULS are planned well in advance, timed to avoid production losses 


Looking for a practical electrical 


® Topay’s plant operating men are tak- 
ing a hard look at electrical mainte- 
nance. Reason: Maintenance costs in 
general have zoomed some 45% since 
1947, and electrical upkeep is account- 
ing for a large share of this increase. 
The smart approach now is to care- 
fully plan each step in your program 
and determine whether the scheme as a 
whole is really paying off. In brief, 
that’s the theme behind GE’s Produc- 
tive Maintenance program, now gather- 
ing steam after being introduced in 
Cleveland a few months back. Let’s re- 
view some of the highlights of this pro- 
gram. It will serve as a good refresher 
for the old-timers and an education for 
the youngsters getting their feet wet in 
this expanding field of plant mainte- 
nance. (Industry in the next ten years 
will double its maintenance expendi- 
tures to 22 billion dollars annually.) 

The broad view. In plant after plant 
throughout the country, engineers are 
lifting plant output figures by adding 


126 


General Electric spells out the essentials, adding up to what 


they call Productive Maintenance. Briefly, their 5-step plan 


is simply a grouping of field-tested ideas into an organized 


maintenance program that is bound to pay off in your plant 


motors with higher ratings, more com- 
plex control, new electronic equipment, 
and various other devices. All this is 
being done to reduce the direct labor 
content of the finished product. But if 
this added, and more expensive, equip- 
ment, which requires highly skilled and 
well-planned maintenance, is not kept 
in something like continuous operation, 
most of the intended benefits are lost. 
Idle machinery costs real money. 


Survey your electrical equipment: 
know what you have, where it is. 


That’s the first step: Get on close 
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terms with your plant’s electrical equip- 
ment. To identify each unit, assign an 
inventory number. Generally a number 
system is used to indicate building, 
floor, and machine number. Put that 
number on the equipment or machine 
so it can be readily spotted. 

Simplify the job by using record 
sheets or cards listing general data re- 
quired and any special info needed. 
Try having a maintenance clerk fill in 
these cards so he'll be familiar with 
all electrical equipment in the plant. 

A well-edited record card includes 
a description of the equipment, applica- 
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Follow these 5 steps: The key to effective electrical maintenance 


, : 
= x J 
“e f 4 


3 Establish a control system 


maintenance 


tion, rating, serial number, manufac- 
turer, vendor, purchase-order number, 
cost, rating, and machine or equipment 
number. Provide space on the record 
card so the original location of the unit 
and later changes may be recorded. 
These cards can serve as plant prop- 
erty records. You can improve the 
record sheets by compiling an index of 
equipment by class or type. The index 
also provides an easy way to find the 
total number of units of any item. 


How far can you go with routine 
maintenance? This is a factor that has 
gone through a cycle in the minds of 
many engineers. In the early days, 
shortly after World War I, little was 
done in the way of extensive mainte- 
nance. Then, again, equipment was rel- 
atively simple in those days, hence 
required less attention. About the time 
of the great depression, plant men start- 
ed extensive maintenance schemes to 
squeeze the last gasp from machines. 
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4 List all critical equipment 


5 Plan critical maintenance 


program? Here it is! 


The approach today is to determine 
not the largest but the best or most 
desirable amount of maintenance re- 
quired for the electrical system. Only 
those items are included that will pay 
off, or make workers safe. The com- 
plete maintenance job is fast passing 
as being unnecessarily expensive. 


Set up inspection schedules, work 
orders, and renewal-parts stocking 
system. Up to this point, we’ve spoken 
about setting up a card-record system 
and an inspection cycle that strikes a 
balance between “too often” with re- 
sultant waste of money, and “not often 
enough” with the possible damaging 
outages that can occur. Use the repair 
record to tell if more attention is need- 
ed. Also, have your maintenance men 
who handle inspections note on their 
report forms whether they feel the 
maintenance frequency can be cut down. 

Many of the larger plants have a 
special group of maintenance men who 
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do not do any actual repair work. Their 
job is to inspect equipment for repair 
needs without interfering with produc- 
tion. Have these inspectors work on a 
schedule, following a set of instruc- 
tions or check sheet. Their reports start 
the ball rolling toward prompt repairs. 

Work-order program. After using the 
equipment records to set up an inspec- 
tion system, dig into the job of estab- 
lishing a work-order program for rou- 
tine maintenance. Actually, there’s no 
suitable program that fits all plants. 
Study the patterns and systems used 
elsewhere and then work up your own. 

Streamlining your work-order system 
can have a big effect on maintenance 
costs. Example: One company clipped 
23% off its emergency-repair costs and 
14% off its routine maintenance costs 
by revamping its work-order form and 
work-order system. These savings came 
about even though the system, before 
change, appeared in good order. 

Look upon a work order as a bid 
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ELECTRICAL continued 





A streamlined paper-work 
scheme lies at the base 


of every modern money- 


saving maintenance plan 


for action. It should include the job 
number, job location, department num- 
ber for charging purposes, craftsmen 
required, job urgency—date required, 
description of work needed, cost esti- 
mate—labor and material, actual costs 
and, finally, spaces for approval. 

Have work orders list only the essen- 
tial information. Make them complete 
enough to rule out additional inspection 
before any actual work is started. You 
can also use the work order to indicate 
to the men doing the job what safety 
precautions should be taken. Remem- 
ber that the maintenance man is always 
faced with the production department’s 
reluctance to stop the equipment—and 
if this information is included on the 
work orders, the argument is trans- 
ferred from the maintenance and pro- 
duction men to the supervisors. 

No order, no work. Your first rule 
on this work-order business shculd be: 
All work done by maintenance must be 
covered by a work order. Where writ- 
ten orders are neglected, work is often 
called for that is unnecessary, improper, 
or that has already been requested. At 
other times, orders are issued for work 
that should be done at some other 
time because the proposed job relates 
to a larger job being planned. A written 
request lets you screen out unimportant 
or unnecessary work, In an emergency, 
it may be necessary to make out the 
order after the work is started. But al- 
ways make one out. 

There are several advantages to a 
smooth-functioning work-order system. 
First, you get fewer upsets in schedul- 
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INVENTORY CARD SYSTEM helps keep track of growing number of relays, switches, 
timers, electronic tubes. And these new additions do not displace existing stock 


ing. The number of “urgent” orders is 
reduced. Second, make-ready is cut 
down. You lose less productive time in 
getting at the work each day. Finally, 
work is finished faster. 

Stock parts. Ask your electrical 
equipment manufacturer to supply you 
with his recommendation of what re- 
newal parts to stock. Often your own 
experience with certain equipment is 
invaluable. For example, the equipment 
may be in an area where there is a 
corrosive atmosphere. Here you may 
want to beef-up the manufacturer’s 
recommendations on spare parts to car- 
ry. In other cases, you may know that 
a local parts-distributor carries the 
parts required for the routine mainte- 
nance of certain equipment. Then your 
stock can be maintained at a lower point. 


Decide what equipment is of vital 
importance. Then determine its 
condition and the production cosi 
if it failed. Now you are ready to es- 
tablish and evaluate critical parts. First, 
prepare a list of critical equipment. 
Get close cooperation between mainte- 
nance and production departments on 
this step. Together, these two groups 
must evaluate the real importance for 
all electrical equipment in the mainte- 
nance setup. 

Consider equipment vital if its fail- 
ure directly or indirectly interrupts or 
delays production. Juggle here such 
things as percentage of utilization and 
lack of bypass equipment. Set up your 
planned overhaul program in the order 
of critical importance. 
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Check critical equipment. When mak- 
ing a complete inspection of critical 
units it’s often wise to call in your 
equipment supplier. Take advantage of 
his wide experience with his equip- 
ment under every operating condition. 
Check into the age of each critical ma- 
chine since original purchase and since 
last major overhaul. Some insurance 
companies consider a machine, operat- 
ing 20 years since purchase or last re- 
wind, a poor insurance risk. 

Visual and electrical inspections and 
tests on machine windings cannot de- 
termine the true condition of inacces- 
sible windings. Even a machine kept 
clean, with windings periodically var- 
nished, and given good routine mainte- 
nance, is still subject to turn-to-turn 
short circuits, open-circuiting or ground- 
ing of the conductors. 

Ring in the machine duty-cycle, 
surges, and overloading. All these points 
contribute to the oxidation of the ma- 
terials used in winding manufacture. 
Based on this inspection make a list 
of machines where probability of break- 
down is high. You'll need this infor- 
mation to set up a planned overhaul 
schedule, as discussed below. 

Failure cost. Now try to determine 
which special parts you need to stock 
as insurance to protect highly critical 
equipment-—parts whose use cannot be 
predicted, such as spare armatures, 
large coils, complete motors and de- 
vices. Here’s the best way to go about 
this. First, decide which parts are most 
subject to failure. Then calculate the 
repair time, assuming major failure, if: 
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DOLLAR COMPARISON is made for critical equipment showing 
the cost of planned overhauls vs the cost of possible failure 


no major parts are stocked, some major 
parts are stocked, all major parts are 
stocked, complete unit is stocked. De- 
termine the cost of repair and inventory 
for each of the possible conditions. 
Then tally these figures to get the total 
cost of failure. Finally, study over-all 
cost for each condition to find out just 
what you must stock to protect the 
equipment. 

Any answer you arrive at will depend 
on the specific production operation. 
Then this answer will give you the 
greatest assurance of continuous pro- 
duction. The table above covering eval- 
uation of critical parts is an actual case 
study. The motor involved was a 500-hp 
slow-speed dc motor on a critical ma- 
chine in a large Western paper mill. 
Problem was to determine how much 
an armature failure would cost. Down- 
time was estimated at $700 per hour. 
Based on this study the paper-mill plant 
decided to stock a complete armeture 
for the best protection. 


Establish a maintenance program 
for your critical equipment. There 
are two ways to trim downtime costs— 
stock critical renewal parts and sched- 
ule overhauls well ahead. Briefly, the 
setting up of a maintenance plan for 
critical equipment is the action step in 
this whole plan. 

Which parts are most important? 
Get them first. Then organize your bud- 
get so you can purchase the rest of 
your critical stock on planned basis. Re- 
member, too, that your critical equip- 
ment demands a more rigid schedule of 
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inspection and _ service. Maintenance 
schedules must be more complete. Fur- 
thermore, you must keep closer records 
of all operations, failures, maintenance 
and operating costs. 

Planned overhauls. Schedule planned 
overhauls well ahead so all necessary 
men, tools and materials needed are on 
hand at the proper time. Set overhauls 
for normal downtime, vacation closings, 
holiday shutdowns, and for off-season 
production periods. Aim for the least 
disruption in plant production. 

Scheme for planned overhaul works 
best after equipment has operated over 
a reasonable service life. It works this 
way. On a systematic basis, remove the 
electrical equipment that needs over- 
haul most, or is most important for 
plant operation. Select the most favor- 
able time from a plant-production angle 
for complete rewinding, rebuilding or 
modernization. These planned, short- 
term outages consume far less time than 
the unplanned’shutdowns they eliminate 
or minimize. As a result, the gap be- 
tween actual and theoretical maximum 
production on the part of any machine 
is narrowed. 

Also, in this step consider the prob- 
able retirement or replacement of every 
piece of critical equipment. This means 
production needs must be projected into 
future years. Where the anticipated 
usage of a piece of equipment is only 
for a short period, it may be good judg- 
ment and economics to assume the risk 
of operating without overhaul, depend- 
ing entirely on the planned inspection 
periods and routine maintenance. 
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STOCK NEEDED for lowest cost protection of critical equipment 
can be determined after comparing costs as shown above 


One of the objectives of a planned 
overhaul program is to maintain the 
average age of the windings of all elec- 
trical equipment at a predetermined 
number of years. This helps prevent a 
situation where you may wake up to the 
fact that nearly all your critical ma- 
chines are operating on borrowed time. 
Usually where a planned overhaul is 
being carried out, consider recondition- 
ing of dependent or secondary equip- 
ment at the same time. Think of over- 
hauls by manufacturing process rather 
than by machine. 


What a workable electrical main- 
tenance scheme means to you. 
There is a steady movement today 
throughout industry toward increased 
mechanization. In increasing numbers, 
operations are being controlled auto- 
matically. Continuous processes, where 
a line of individual machines is co- 
ordinated to function in tandem as a 
single machine, are growing. The think- 
ing needed to keep production flowing 
is being shifted from production worker 
to maintenance man. 

You are the man responsible for up- 
keep of machines in your plant. It’s not 
a simple job since machines are becom- 
ing more complex. It requires more 
maintenance know-how and specialized 
skills. Machines are subject to heavier- 
duty cycles. More and more the respon- 
sibility for increased production rests 
on your shoulders. By installing a really 
practical electrical maintenance pro- 
gram, and checking it regularly, you 
will meet that growing responsibility. 
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AIR CONDITIONING 


1 REFRI GFRATION | Hook suction and send gages 
to 


refrigeration compressor. 
Suction valve is cracked open—as in normal running position 








Lge ae 
Close discharge valve on refrigera- 
tion compressor. Disconnect the 
suction and discharge pressure gages 


throw main 


First step in correct shutdown 
of cooling-tower system: Inspect 
ball float and close makeup-water shutoff valve at tower sump 


Take these steps now... 


for trouble-free air 
next summer 
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Swinging over now to the electrical 
portion of the refrigeration system, 
switch 


Close main liquid-shutoff valve at condenser-receiver out- 
let. Steps one and two are performed with the refrigera- 
tion compressor in operation. Make sure valve is seated 


To complete the electrical shutdown 
of refrigeration units: Remove ther- 
mal overload heaters from starter panel 


to off position 


1 


] To shut off power, throw main switch, delivering electricity 
at cooling-tower-pump motor, to off position. Don’t 
rely on shutting off power by operating motor’s pushbutton 


conditioning... 


When The Thermodyne Corp’s service dept 
takes an air-conditioning unit out of service for 


the winter they follow this careful procedure 
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Operate compressor until suction gage 
reads zero psi. Repeat until gage re- 
mains at zero. Then shut off machine 


Throw main 


9 CHILLED WATER fier son 


ering power, at chilled-water pump, to off 





1 To insure against startup of pump 
by unauthorized personnel, remove 
fuses from the pump-motor switch box 


17 CONDITIONED AIR “es; 


ter cooling coils at all air-handling units 
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Close hot-gas-inlet valve to conden- 
ser-receiver, locking in all the re- 
frigerant. This completes pumpdown 


Make sure the chilled-water pump 
motor isn’t accidentally turned on: 
Remove all fuses from the switch box 


1 Drain and clean the cooling-tower 
sump. Also, drain the cooling- 
tower pumps and makeup-water piping 


norm 


Inspect 


] Remove the strainer plug. 
and clean chilled-water strainer at 
inlets to all coils. 


Install clean strainer 
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Shut off the refrigeration-compressor 
suction valve. Care in performing 
this step will avoid burrs on valve stem 


1 Drain the chilled-water pump and 
piping system when there is pos- 
sibility of freeze up during off season 


1 Remove cooling-tower cover plate. 
Inspect, and clean any dirt and 
chemical deposits 


from spray nozzles 


filters. 
instruc- 
Replace if necessary 


1 Remove and inspect. air 
Follow the manufacturer’s 
tions for cleaning. 
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SAFETY 


LIVONIA FIRE started when welding spark hit drip pan, might have been prevented by following established safety precautions 


There were 35,700 industrial fires last year. Many could have been 


prevented by finding and removing the causes before the fire. Based 


on National Board of Fire Underwriters’ recommendations, here are .. . 


28 tested ways to prevent fire 


1 Keep all parts of the plant clean and in good order. 
Prevent crowding of machines, materials and shipments. 


2 Do not allow excess packing materials and empty boxes 
to accumulate in shipping and receiving rooms. 


3 If excelsior, straw, paper or other combustibles are used 
for packing, keep only a day’s supply on hand, in a metal- 
lined box. Provide counterweighted cover with a fusible 
link to insure automatic closing in case of fire. 


4 Use approved waste cans with self-closing hinged covers 
as receptacles for oily or soiled waste, rags, excelsior or 
anything used to rub down oil finishes. Remove such waste 
from building daily, or burn at once. 


5 Keep stocks of combustible materials used in manufac- 
turing processes in piles as small as possible. Don’t pile any 
stock high enough to interfere with operation of sprinklers. 
6 Lay out production lines so fire in one area will not shut 
down the whole plant. 

7 Never let refuse, waste papers, old lumber, empty cans, 
drums and barrels pile up near buildings. 
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8 Leave at least 20 ft between exterior building walls and 
the outside storage of wooden boxes, packing cases, crates, 
pallets, skids or lumber. 


9 Keep dried grass, weeds and brush cleared away from 
buildings. A locomotive spark, carelessly discarded cig- 
arette or match may ignite these and burn the building. 


10 Provide metal lockers for employes to minimize spread 
of fire starting from a hot pipe in street-coat pocket or a 
bunch of waste left in an overalls pocket. 


11 Forbid smoking on the premises, except for designated 
smoking areas. Provide enough ash trays in those areas. 


12 Keep plastering and sheathing in good repair so noth- 
ing can be thrown into hollow spaces behind. 


13 Keep fire doors closed when not actually in use, unless 
they are automatic-closing type. Be sure they are unob- 
structed and free to operate at all times. 

14 Never permit an open flame in the presence of highly 


combustible materials or volatile flammable liquids, or where 
combustible dusts may be present. Use explosion-proof lights 
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What General Motors is doing to prevent future fires 


Since the $35 million fire at their Hydra- 
Matic Transmission Div in Livonia, Mich. 
last year, General Motors has tightened up 
on fire-protection measures in all plants. 
Here are highlights of new regulations: 


Divide huge manufacturing areas with fire- 
walls, so no open area exceeds 250,000 sq 
ft. Install fire-barrier partitions and draft 
eurtains to segregate hazardous areas. En- 
close all vertical openings, such as stair- 
wells and elevator shafts, with firewalls. 


Install 100% sprinkler systems in all plants 
except where water might cause an ex- 
plosion or seriously damage major electrical 
equipment. Feed sprinklers from outside 
underground loops. 


Arrange for at least two sources of plant 
water supply. Secondary source must be 


Put in enough yard hydrants, interior stand- 
pipes, hose connections and hose so water 
streams can reach complete interior, ex- 
terior, and entire roof of plant. 


When possible, put hazardous operations 
like paint mixing, flammable liquid stor- 
age, in separate buildings. Otherwise, lo- 
cate the operation in an area adjoining an 
outside wall, and enclosed by a firewall 
with protected. openings. Keep hazardous 
operations away from cafeterias and toilets. 


Construct new roof decks of precast con- 
crete or nonmetallic, noncombustible mate- 
rial where pitch or asphalt is to be used. 
Use noncombustible insulation materials, 
and seal all joints. Install roof ventilators 
to exhaust smoke and heat. Use parapets 
or fire stops to limit roof areas to about 


mobile units and portable first-aid extin- 
guishers. Provide ladders for fire-fighting 
use only. Retrain all fire brigades. 


Where possible, substitute high-flash-point 
materials for low-flash materials. If this is 
impossible, isolate the operation. 


Insist that outside contractors as well as 
regular employes follow safety regulations. 
Keep contractors’ temporary buildings at 
least 50 ft from building under construc- 
tion, with no storage or parking between. 
Remove all combustible debris every day; 
remove noncombustible debris at least once 
a week. Use fire-resistant tarpaulins during 
construction. Employ a special man for the 
sole purpose of fighting fire during cutting 
or welding operations. 


able to meet any probable demand. In- 100,000 sq ft. 


stall standby-powered pumps. 


Install more fire-fighting equipment, both 


Build roadways completely around plants 
under construction, so mobile fire-fighting 
units can reach any section of the plant. 





and switches near flammable vapors or dusts. If lights are 
subject to mechanical injury, enclose in wire guards. 


15 Make sure boiler room is free from accumulations of 
combustible refuse. Never place any combustible material 
on boilers, ovens, flues or smoke pipes to dry. 


16 Where steam pipes pass through or close to woodwork, 
see that there is a clear space between the two. Prevent lint 
and light combustibles from accumulating. 

Conditions are unsafe if you cannot hold the back of your 
hand to the woodwork without discomfort. Do not attempt 
to remedy this by covering woodwork with metal, as metal 
transmits heat and hides any subsequent charring. If you 
need a protective covering, use sheet asbestos and metal, 
with an air gap between the wood and the insulation. 


17 Keep soft-coal piles away from wooden structures, and 
don’t pile coal too high. Provide good ventilation for coal 
storage to prevent accumulation of gases. 

Oil or liquefied petroleum gas used as fuel should be stored 
as advised by Fire Underwriters’ standards. Furnace instal- 
lations should follow these recommendations too. 


18 Lubricate machinery regularly with top-quality oil. Fol- 
low manufacturers’ instructions for oiling, cleaning motors. 


19 Install electric wiring for heat, light or power in con- 
formity with National Electrical Code. Don’t permit tem- 
porary or makeshift wiring, or use extension cords for any 
permanent installations. 


20 Store lime above the flood level of adjacent streams, 
and protect it from water from other sources. Lime heats 
if it gets wet; this has caused many fires. 


21 Provide special storage for hazardous chemicals—like 
chlorate of potash or other chlorates, peroxide of sodium, 
carbon bisulfide, picric acid, ether, acetone, amyl-acetate, 
phosphorous, benzol, ammonium nitrate, perchloric acid, 
hydrogen peroxide and hydrazine. Follow recommended safe- 
guards of Fire Underwriters or National Fire Protection 
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Association. Instruct employes in methods of safe handling. 


22 Check whether your property is subject to danger from 
ammunition and other explosive materials in railroad cars, 
trucks or vessels. Invoke the aid of municipal regulations 
and transportation company rules to minimize such danger. 


23 Avoid use of portable gas heaters with flexible tubing 
for space heating. Permanent gas-furnace installations are 
safer and more efficient. Be sure gas appliances are vented. 


24 If you smell gas, ventilate the place thoroughly by 
opening windows and outside doors before trying to find the 
leak. Get personnel out. See that no open flames are in the 
vicinity. Prohibit smoking and striking matches. Call gas 
company or plant maintenance men qualified to find leaks. 


25 If you must use matches, be sure they are the safety type. 


26 Isolate dangerous processes. Hazardous processes or 
devices that might start a fire should be carefully segregated 
and properly separated from the rest of plant. Equip haz- 
ardous areas with fire-extinguishing or detection equipment. 


27 Keep flammable liquids in a separate storage room or 
house. If possible, never keep the main supply of flammable 
oils and volatile solvents inside the main building. Bring 
in only enough for immediate needs. 

Flammable liquids for cleaning and machinery should be 
nonexplosive, with a fire hazard no greater than kerosene. 
Use approved safety cans for the day-to-day supply. 


28 Take extra precautions in welding and cutting opera- 
tions. Be sure permanent installations meet safety standards. 
When using welding in repair or alteration work, notify the 
plant fire chief. He should check on safety provisions. Keep 
sparks and molten metal from dropping on combustible 
materials by removing combustibles from the work area, or 
shielding with metal, asbestos or flame-proof canvas. 

Inspect all areas near the welding operation after the 
job is done to see that there are no smoldering fires. 
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Recommended layout for air-piping 
system. With such a layout, mois- 
ture due to abnormal conditions in the 
piping is kept from reaching air tools 


Compressor arrangement shows pip- 
ing to receiver. Moisture condenses 
in aftercooler and trap collects, removes 
it. Normally condensation stops here 


q- - 


Protect your air tools from moisture 


By E C POWERS, Educational Director, Compressed Air and Gas Institute 


® Dry air does not exist in nature. 
When we describe air as dry, what we 
actually mean is relatively dry. 

The amount of water vapor that can 
be present at a given temperature in a 
given volume is independent of the 
other gases present. For example, 1000 
cubic feet of free air at 70 F and 
100% relative humidity contains 1.15 
Yb of water vapor. If this air is com- 
pressed to 100 psig and then cooled to 
its original temperature, it contains 
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saturated water vapor weighing only 
0.15 lb because the volume has been 
reduced from 1000 to 128 cubic feet. 
The difference in the weight of water 
vapor under the two conditions, 1.15— 
0.15, is one pound, condensed from the 
air as water. 

Suppose we have a compressor de- 
livering 2000-cfm air at 100 psig, with 
inlet free air at 70 F and 64% relative 
humidity. Operating under these con- 
ditions during an 8-hour day, the com- 
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pressor passes 710 lb of water vapor. 
Of this, about 596 lb are deposited as 
water in different parts of the com- 
pressed-air system. 

The water washes away the lubrica- 
tion from any tools or other lubricated 
devices it reaches, causing excessive 
wear and maintenance. Water in com- 
pressed air also causes water hammer 
in pipelines and reduces their carrying 
capacity by collecting at low points. 
In cold weather, the water may freeze 


POWER 





and cause bursting of the air piping. 
Fig. 2 shows equipment designed to 
prevent the greater percentage of water 
from reaching the lines. As an exam- 
ple of what the system will do, suppose 
the compressor is delivering 450 cfm 
free air at 100 psig, with inlet air at 
80 F, 70% relative humidity. The 27,- 
000 cu ft per hr of inlet air carries 
29.67 lb (3.56 gal) per hr water vapor. 
Air temperature goes up to 360 F 
because of compression, while the 
amount of water vapor remains the 
same. Air is cooled to 80 F in the after- 
cooler, causing 2.88 gal per hr of water 
vapor to be condensed. Discharge air 
now contains only 5.67 lb (0.68 gal) 
per hr water vapor. So only 19% of the 
original water vapor remains in the air 
to pass into the receiver, pipelines and 
tools. As air temperature is normally 
below pipeline temperature, there is 
practically no further condensation. 
Normal conditions stated above can 
be upset, however. The cooling water 
to the aftercooler may not be cool 
enough to bring the compressed-air tem- 
perature down to desired limits. Or 
temperature extremes in the plant may 


result in heat loss from the pipelines. 
Both can cause additional condensa- 
tion from the compressed air. 

Piping should be arranged to take 
care of this additional condensation. 
Fig. 1 shows a recommended air-piping 
system. The most important elements 
of this system are: sloping main lines 
or header; liberal use of drops, traps 
and screens; outlets at top of header. 

Sloping the mains in flow direction 
permits both flow and gravity to carry 
condensed vapor to traps or drains 
placed at frequent intervals. Without 
the proper slope; water ‘accumulates in 
the line causing corrosion and buildup 
of restrictions, and thus reducing carry- 
ing capacity. This may result in pres- 
sure losses and decreased tool output. 

Adequate use of traps, drops and 
screens, see Fig. 1, keeps moisture and 
dirt from the tools and makes it un- 
necessary to waste time and air in the 
morning to clear lines of water. Traps 
should be emptied regularly and never 
allowed to become full and thereby in- 
operative. 

Automatic traps ease the operator’s 
job. Discharge can be either continu- 


ous or intermittent. But a great deal 
of air may be lost through continuous 
discharge. And condensation is not as 
rapid as in steam lines. For these rea- 
sons, the intermittent discharge is best 
for compressed air. 

When air has only small amounts of 
moisture, the trap may need periodic 
priming to prevent air from blowing 
through. Conditions may require that 
a long pipe, with insufficient slope for 
good gravity drainage, be used between 
the trap and the equipment it drains. 
For such an arrangement, water may 
not be able to reach the trap because 
air is pocketed in the trap body. The 
trap body should be suitably vented to 
take care of this. 

Traps discharging into sewers waste 
air when not in good working order. 
In such cases, drains equipped with 3- 
way stopcocks provide quick and posi- 
tive means of inspection. 

Down pipes or hose should never 
come directly off the bottom of air 
mains. Connections should be made at 
the top of the main, and long-radius 
return bends used. This prevents water 
carryover to the tools. 





Rent an air-conditioning system 
for your building...and save 
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There has been a recent upswing in rental plans for 
heavy machinery. Construction and business machines 
have been available for some time, and in the last 
few years air compressors and machine tools have 
been added. Of current interest in the field is a ren- 
tal plan for air-conditioning systems offered by the 
Broadway Maintenance Corp of Long Island City, 
New York. Plan includes maintenance of system. 

Suppose you are interested in buying a $100,000 
air-conditioning system. Because of taxes, this would 
mean that your firm must earn at least $166,000 to 
cover the air-conditioning investment. With the rental 
plan mentioned above, you can have the same system 
installed and maintained for $40,000 a year for a 5- 
year period. And the amount is charged off as an 
operating cost. Plan permits ownership. 

One industrial plant was making products under 
government contract and getting 60% rejects because 
of corrosion by sea-coast air and dust. Government 
approval for a capital expenditure would have taken 
months, with large financial losses during the delay. 
The rental plan solved the problem, and cost of air- 
conditioning system is paid as operating expense. 


5-TON PACKAGED UNIT. Rental contract covers in- 
stallation and maintenance of system for a fixed charge 
over a 5-year period. At end of this period, the cus- 
tomer has option of continuing rental plan at reduced 
rate or of taking title to the air-conditioning instal- 
lation. Most choose to extend the rental arrangement 
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Timely 


RACTICAL IDEAS that will help you do a 





Mirrors save operators from neck craning 


KEEPING AN EYE on those high boiler 
gage glasses is no problem in this plant. 
Two mirrors on each boiler are at just 
the right angle to show the water level 
without looking up. There are many 


ways to attach mirrors. The one shown 
is very sturdy. Boiler operators polish 
the glass with wiping paper so water 
level is clearly visible at all times. 
Courtesy, Philadelphia Electric Co. 
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Starter for machine nut 


HereE’s A TOOL to help start nuts on 
threads in those hard-to-reach locations. 
And it can be used for various-sized 
nuts. Using only one finger of one hand 
to start nut saves fumbling, losing it. 

To make tool, use a thin flexible strip 
of steel for handle. Weld or rivet a 
short piece of loose-fitting male thread 
near one end. Thread is same as nut 
it’s to be used for and should go half 
depth into nut. 

To use, first screw nut onto short 
thread. Then hold handle in one hand 
and extend tool into restricted area to 
place nut in position. Held in place, 
one finger of other hand reaches in to 
turn nut and start it on thread. Flex- 
ibility and varied length of handle al- 
low many positions for this tool. 

H Nye Josteyn Fort Dodge, lowa 
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Removing dowel pin 


PROBLEM WAS TO REMOVE a locating 
dowel from diesel-engine flywheel hous- 
ing. Replacement engine had no dowels 
and all lathes on station were used so 
we couldn’t make another dowel. One 
dowel presented no problem. It could 
be driven out with a drift punch and 
hammer by removing the starter-mount- 
ing hole cover. The other dowel was 
located in flywheel housing in such a 
position that there was no opening op- 
posite it. Clearance between housing 
and flywheel was slightly over an inch. 

I placed a pipe nipple with cap 
against guard over the protruding dowel, 
sketch. A half-inch pin, between end of 
dowel to be removed and “C” clamp, 
did the trick. Stubborn locating-dowel 
finally dropped into the pipe nipple. 

W P Kee USS Taconic 
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Lightning protection 


for long power lines 


BecAUSE 3-PHASE transmission lines in 
industrial plants are sometimes several 
miles long, protecting them against 
lightning may be a tough problem. 

One large project was in an area fre- 
quently struck by lightning. First, a 
single 3-phase line at 2400-v failed. We 
had over 60 outages in three months 
from lightning. 

For better protection, we placed a 
wooden bayonet 41% ft above each pole. 
We then strung a ground wire on top 
to bring the phase wires within the 
30-deg protection angle. Overhead 
ground-wire was earth grounded at each 
pole to a low-resistance ground. A low- 
resistance ground is important: Sup- 
pose that ground wire down the pole’s 
side should end in a common driven 
ground. Also, that resistance to ground 
is 20 ohms and that lightning struck 
overhead ground-wire near pole. Cur- 
rent flow of 50,000 amp is common for 
a flash. That much current flows in 
about 20% of flashes in some areas. 

Let’s see what voltage you must have 
on ground wire to make 50,000 amp pass 
to ground. Ohm’s law E = IR gives 
answer. / is 50,000 amp and R is 20 
ohms, so voltage on ground wire leading 
down pole will be 1,000,000 volts. That 
would be dangerous for anyone near 
pole. Taking striking distance from 


POWER 





better operating and maintenance job 


STEVE ELONKA, Associate Editor 





a sharp point at 1 in. for each 10,000 
volts, anyone within 9 ft of pole would 
be exposed to sudden death. 

Ground-resistance test of several 
ground rods with a ground-testing meg- 
ger showed resistances up to 1000 ohms. 
Grounds of a few hundred ohms were 
common. So we established desired 
ground-resistance at 5 ohms—would not 
tolerate anything above 10 ohms. 

Best ground for new lines in this 
terrain was a copper plate nailed to 
pole’s bottom just before pole was set, 
with ground-wire bolted to it, sketch. 
To help keep ground moist around plate, 
a cup depression was made where pole 
entered ground. This made a basin for 
rain water to collect and leak down 
along ground wire to pole’s bottom, 
tending to keep soil moist under plate 
for low ground resistance. Another ad- 
vantage of plate at pole’s bottom was 
it couldn’t fail to make good contact 
with earth. Reason is weight of pole 
and equipment always presses down. 

When resistance tested greater than 
ten ohms, underground leads were taken 
from ground wire in radial directions 
for about 25 ft where extra ground rods 
were driven. Thus 10-ohm grounds were 
maintained in all places except where 
volcanic-ash ground offered too high a 
resistance. In these places, we installed 
a buried ground wire and connected to 
several ground wires near poles, to drain 
current to low moist areas where re- 
sistance was within desired limit. 

All grounds were checked at regular 
intervals to be sure no ground wires 
had loosened or broken, or that ground 
resistance had become too high. High 
resistances discovered were corrected to 
keep within specified limits. 

Resulis are excellent and outages due 
to lightning are almost eliminated. 

G P Pearce 

Albuquerque, New Mex. 


Chromate coatings 


ZINC COATINGS protect iron and steel 
from weather, but they tarnish and re- 
tain unsightly finger marks. Then paint 
peels from zinc-coated surfaces. 
Chromate treatments now eliminate 
those disadvantages. Thin chromate 
conversion coatings may be colored or 
clear and may be bleached off to give 
a surface for nickel or chrome plating. 
These new protective films already 
have a variety of applications, from 
welding tips to religious ornaments. 
Courtesy, Allied Research 
Products, Inc, Baltimore, Md. 
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What would you have done? 


AS SUPERINTENDENT of an apartment 
house many years ago, my phone rang 
at 6 am one cold Sunday morning. “T’ll 
sue the landlord—my baby’s frozen stiff 
—wacha mean shutting off the heat on 
the coldest night of the year?” My wife 
answered the phone while I checked the 
oil burner in the boiler room. 

I found the burner wasn’t getting oil. 
Cleaning the filter and pump strainers 
did no good, nor did a check on the oil 
valve. Yet a vacuum and pressure gage 
showed oil pump to be OK. 

By this time, I had for company sev- 
eral tenants clad in heavy overcoats. 
Those without phones or too lazy to 
come down banged on risers. 

I began to disconnect the suction 
line and attach it to pump discharge. 
Then I jammed the controls and started 
burner, intending to blow the line clear. 
But 150 psi failed to move the obstruc- 
tion. I wondered if suction line had 
a check or foot valve inside the tank. 


What to do now? It was 8 am and out- 
side temperature was 8 F—and every- 
one giving me trouble. Maybe I could 
get in touch with the oil company and 
have them deliver a few drums while 
I broke the concrete over the oil tank 
and found the trouble. Maybe a couple 
rolls of copper tubing as a temporary 
line but where to get the tubing Sunday? 

Suddenly I remembered a large roll 
of new l-in. hose, which was for emer- 
gency use in case of fire. But this was 
an emergency. I connected hose to 
pump’s suction, then ran it along boiler- 
room floor, out through a window and 
down the tank’s fill-pipe. In a matter 
of minutes, everything was under con- 
trol. Next day I found the internal suc- 
tion pipe did have a foot valve, which 
prevented blowing the line back. A 
large piece of waste had plugged the 
suction. What would you have done? 

Art CANNON 


Laurence Harbor, N. J. 





Here's what we 
To TELL ac from de (Power, July 1954, 
page 129). 

G P Pearce could avoid spots before 
his eyes by using a neon lamp with same 
test socket. Place each lead across two 
wires, put one needle clamp on wires 
and hold other needle clamp—lamp 
lights on ac feed. 

F J ArDOoLINo Brooklyn, N.Y. 


Simple vibrating voltage-tester is best. 
If I had no tester with me, I would have 
picked it up when returning for wire 
that was used for temporary feeder to 
magnet. Place leads of tester on pair of 
chosen wires and get answer at once. 


would have done 


Voltage of ac vibrates tester—no vibra- 

tion with de. You can feel vibration 

when holding tester, known as “wiggie.” 
B A Crosson Cranston, R. I. 


Buy small neon-glow test lamp in auto 
or radio store for 40 cents, carry in tool 
box. It not only tells ac from dc, but 
also indicates polarity on dc. If both 
electrode plates glow when lamp is 
across line, current is ac. If one plate 
glows, line is dc; side connected to glow- 
ing plate, negative. Lamp with test 
prods is fountain-pen size, good to 500 v. 

W ASCHENBRAND Jr. Wales, Pa. 

(Continued on page 138) 
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More PRACTICAL IDEAS 


Begins on page 136 





This gasket for gasoline hose is new idea 


SPECIAL SYNTHETIC rubber gasket for 
gasoline hose reel on aircraft carriers 
might find some applications in industry. 
It withstands greater pressure, gives 
better seal than older plastic type. 
Gasket is used for high-capacity gaso- 
line systems having electronic control 
wire for safe operation. This wire is run 
through interior of hose and hose reel 
from a switch housing at nozzle end to 


Wire comes out of 
fluid path at gasket and is insulated 
from hose reel to prevent grounding. 
Made of fabric-reinforced-neoprene 
rubber sheeting that forms an outer 
ring to withstand compression, gasket 
has 22 layers. Inner ring is butadiene 
acrylonitrile rubber for solvent resis- 
tance to gasoline. Spring is monel wire. 
Courtesy, “Buships Journal,” USN. 


outlet on hose reel. 

















Tube projects beyond tube sheet 
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Tube recessed into tube sheet 
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Single - bevel - groove joint 


Stamped metal joint for broze joint 


Did you know... 

THAT THERE ARE many ways to weld and 
braze tubes to tube sheets of unfired 
heat-transfer equipment? For complete 
details, not covered in these sketches, 
read ASME paper No. 53-A-175, by H 
A Huff, Jr, and A N Kugler. 
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Let the weather 
remove mill scale 


\GE-OLD METHOD of removing mill scale 
is exposure to weather. Before painting 
outdoor structures, mill scale should be 
removed or scale will chip off, taking 
expensive paint with it. 

Scale removal by weathering ranges 
from removing only mill scale that’s al- 
ready loose to completely eliminating 
tight scale. Extent of weathering de- 
pends on coating to be applied and 
service metal is used for. 

Time needed to cescale metal com- 
pletely in this way varies from 30 days 
in severe and humid industrial areas to 
several years in milder places. 

If metal weathers and descales in a 
low-humidity atmosphere, the loss is 
slightly higher than with a surface pre- 
pared by blasting. In corrosive atmos- 
phere or one of high humidity, losses 
caused by removing mill scale can cost 
three times that for losses from blasting. 
In these environments, weathering may 
cause pitting. Once such pits are 
formed, metal cannot be economically 
restored to its original value. 


Courtesy, National Association 
of Corrosion Engineers 
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Turbine 


Blowing out the 


main steam lines 


SKETCH sHOws method we used for 
blowing new main steam lines of a 
100,000-kw generator and a 750,000-Ib- 
per-hr boiler having reheat cycle. Pur- 
pose of blowing was to get rid of weld- 
ing beads and other foreign particles 
that might give us trouble. 

First we placed 6-in.-diameter tem- 
porary connections to feed steam into 
the reheat lines. These jumpers fed 
steam to reheat lines without going to 
turbine. After the main line was blown 
at the stop valve A, the two reheat lines 
were blown ahead of reheater at B, C. 

Then we coupled the reheat lines and 
blew them again, this time through the 
reheater and out at intercept valve, D. 

N T Per Boston, Mass. 


Wow! 
What a leak detector! 


You CAN NOW DETECT a leak so small 
it would take a year to form a single 
drop. In handling radioactive mate- 
rials, it’s essential that joints in atomic- 
energy applications be absolutely leak- 
proof. However, previous hydrostatic 
tests fell short in finding leakage in 
equipment being tested. 

In new method, vessel being tested is 
filled with helium, an inert and harmless 
gas. Then, with a mass spectrometer 
leak-detector, amount of helium escap- 
ing into surrounding atmosphere is 
measured. In this way, you detect pres- 
ence of one part of helium in 200,000 
parts of air. 


Research Center, Babcock & Wilcox 
(Continued on page 140) 

















Only a few of many uses 


POWERS ACCRITEM REGULATOR 
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Accurate, 


Use Accritem Regulators to control diaphragm op- 
Saasenen Giten erated valves or dampers. They save labor, stop losses 

caused by over-heating and have the following — 
i Baer 


IMPORTANT ADVANTAGES 


NRT A. ® Adjustable Sensitivity and over-heat protection. 
HEATER} ® Calibrated Dial temperature adjustment. 


@ Simple, Rugged Construction withstands vibration 
and insures many years of reliable service. 
BOILER 


SUBMERGED HEATER ® Temperature Ranges 50 to 250° F. and 150 to 350° F. 


CONTROL ®@ Easy to Install Requires 15 lb. supply of compressed 
air or water for its operation. 


®@ Small Size — regulator head is only 2%" x 35%", sen- 
sitive bulb is 12” long with 14” I.P.S. connection. 


POWERS ACCRITEM 
REGULATOR 








AIR OR 
WATER_ SUPPLY 





COLD WATER 








FLOWRITE and METAFLOW 
Diaphragm Valves 


controlled by a POWERS 
ACCRITEM HEAT REGULATOR 


provide an unbeatable 








combination for better control 


and lower maintenance 








Write for Bulletin 3165—or phone our nearest office for 
0 eee ‘prices and further information about POWERS 
(nduitriol Aw Conditroning Systems, ix) POWERS 


ACCRITEM ACCRITEM regulators and diaphragm valves. 
WATER ornare ot I 8 


ain Mis 33 RETURN ome 

ATER HEA’ 2s a “} 

wanes wenn $22 be THE POWERS REGULATOR CO. 
abs, Eras : 3 OFFICES IN OVER 60 CITIES @ See Your Phone Book 
{ METAROW * ACCRITEM 


Factory & General Offices: SKOKIE, ILLINOIS 
REGULATOR 


CHICAGO 13, ILL., 3819 N. Ashland Ave. @ NEW YORK 17, N. Y. 231 E. 46th St. 
LOS ANGELES 5, CAL., 3200 W. Temple St. @ TORONTO, ONT., P.O. Box 182 Weston 
MEXICO, D.F., Apartado 63 Bis. 


Over 60 Years of Temperature and Humidity Control 
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Wooden dollies handle heavy load now 


We HAVE TWO DOLLIEs for handling en- 
gine parts during overhauls. It so hap- 
pens that we need only two dollies but 
we built them of sizes for nesting. 
Storing them is space saver in a plant 
using various-sized dollies. They are 
economical to build, made of 4x4’s and 
casters, put together with carriage bolts. 


When building dollies, remember that 
larger wheels roll easier. They may 
cost a little more, but quick and safe 
handling of heavy parts is important. 
Second photo shows strength and 
stability of these dollies. One man can 
easily roll the heavy cylinder head. 
DL Cocurane Cambridge, Minn. 








See liner 
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Here's your ‘trick’ of the month 


You CAN EASILY DECIDE if capacity loss 
in liquid end of vertical feed pump 
shown is due to valves, plunger packing 
or leak between liner and pump barrel. 
Even if you don’t have this type of 
pump, you may use same idea for check- 
ing other reciprocating equipment. 

First, remove cover plate on upper end 
of suction valve, sketch. Then you can 
see through to top of liner. Blank upper 
suction and lower discharge-valve with 
rubber sheet as shown. Then you can 
check for leak in plunger packing, be- 
tween liner and pump barrel. 

While watching top of liner through 
the upper suction-valve space, have 
someone crack the suction valve from 
deaerating heater. On our ship this 
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heater is 50 feet above the pump. If 
the plunger needs repacking badly, 
water will come cascading out of the 
liner’s upper ports. If there is a leak 
between the liner and the pump barrel, 
that’s also easily seen. Caution! Be 
ready to jump out of the way and don’t 
open the suction valve too much. 

It does take 15 minutes to fashion 
the pushrods, but you can use them for 
each check. It takes half an hour to 
inspect plunger, liners and four valves. 

Using this method, I detected four 
bad liners to the everlasting amazement 
of maritime inspectors who claimed we 
hadn’t packed the plunger since “way 
back.” But this check convinced them. 

R A Foss SS Sea Leader 
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Side-gripping 
hold-down clamp 


THIS HOLD-DOWN CLAMP for strapping 
work down onto planer bed or milling 
machine, etc, takes the place of finger- 
type clamp that requires a hole or rib 
in work for application. 

Two-piece clamp in sketch will grip 
work piece at its side, pull it down on 
bed of planer, and allow a clear top 
surface for travel of cutting tool. It has 
a serrated front end or face, a thinned 
center as shown, and a top 2-heel slot- 
ted strap. Sets of these are handy and 
well worth any shop mechanic’s efforts 
to make them. 


CH WIittey Penacook, N. H. 


Asbestos stops soot 


OUR THREE BOILERS of 55,000-lb-per-hr 
capacity are the 3-dump type with two 
lower mud drums. When blowing soot, 
it always leaked outside to boiler room. 

Boiler walls were dirty, and combus- 
tion wasn’t very efficient because of cold- 
air leakage into the boiler furnace. We 
operate the furnace with a slight nega- 
tive pressure—0.‘5 in. H,O. 

We tried several kinds of seals around 
drums but we still had soot. Finally, 
we tried twisted asbestos rope, sketch. 
That solved our problem. Now, packing 
ring at end of drum is tightened period- 
ically, and the outside of boiler is always 


Lower drum 


a Ne ee 


clean. Combustion is about perfect also, 
which gives us top efficiency in our 
boiler performance, thus saves money. 


J R Brown Bauta, Cuba 
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THIS PRODUCTION “DOUBLE CHECK” 
SAFEGUARDS YOUR BOILER INVESTMENT! 


m Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YARwAy Testing Department, 
every Yarway Blow-Off Valve is :ydrostatically tested at 
11% t.mes its rated maximura working pressure— proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but al] YARWAY equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


YARWAY steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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PLANT PROBLEMS mes helpful info from readers 





How can we protect boiler furnaces? 


HERE ARE THE FACTS: We’re planning a boiler installation in 
which gas-fired units will burn about one million cu ft of gas per hr. 
In addition, each boiler will also burn pulverized coal, either alone 


or in combination with the gas. 
What automatic, 


semi-automatic or flame-failure devices are 


needed in these units to prevent furnace explosions from (1) flame 
failure (2) lighting off (3) switch-over from gas to coal, or the 
reverse? Will maintenance and inspection increase? 


Here are the answers 


—EK, July Power 





PHOTO SHOWS one of our dual gas-oil 
boilers, set up for gas firing. We use 
flame rods and find they are tops. 
Changeable photoelectric eye provides 
supervisory flame control for oil or pul- 
verized coal. 

The two gate valves on the lower gas 
burner are a neat idea for better starting 
of a fire. When putting burner into oper- 


ation we crack one valve, leaving it that 
way until we have a flame. For safety, 
the gas-control valves have a 15- to 20- 
second delay before they open wide. 
Cracking the gate valve eliminates sud- 
den ignition, which might upset combus- 
tion. Once burner is lit, both valves on 
lower burner are opened wide. 

These gate valves are also handy dur- 


PROTECTIVE DEVICES for gas-oil-fired boiler use flame rods, starting valves 
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ing light loads because they allow you 
to vary gas flow over wide ranges with- 
out reducing the protection provided by 
automatic controls. 

Large quick-opening valve on upper 
burner is opened and lit with the igniter 
cable, which can be swung from either 
burner, as desired. 

Our insurance company gives a safety- 
control allowance. More important is 
the fact that these controls keep our 
plant safe, eliminating accident down- 
time. 

Control maintenance is simple if you 
use the instruction manual provided by 
the manufacturer. It shows the points 
to check with an ohmmeter and milliam- 
meter. With our valve setup, we simu- 
late the gas flame with a blow torch. 
Use a flashlight to simulate coal flame. 

New furnace controls are so foolproof 
that outside of routine annual tube re- 
placement, maintenance is practically 
nil. Buy a good control, remembering 
to check with newer plants in your area. 
Operators of these plants know their 
controls and may offer valuable tips. 

L W Firzparrick 

Jefferson City, Mo. 


FOUR BASIC TYPES of flame-failure safe- 
guards are available today: thermal 
stack switches, photoelectric cells, flame 
rods and lead sulfide cells. Last type is 
the latest and is the only single system 
usable on the flame of any fuel, or on 
multiburner boilers. In addition, it is the 
only system that can differentiate live 
flames from other light or heat sources. 
It supervises and monitors both the 
igniters and main burners, affording 
complete protection through every phase 
of lighting off and firing. Photoelectric- 
cell and flame-rod systems are not suit- 
able for large multiburner boilers. 

Lead-sulfide cell is actuated by infra- 
red, instead of visible light. When the 
rays bombard cell surface a drop in re- 
sistance of the semiconductor occurs, 
and a minute current flow takes place. 
Amplified about 500 times, it actuates 
the relays in the system. 

Since infrared exists in all light and 
heat, the cell by itself is unable to dif- 
ferentiate between live-flame and other 
infrared sources. But since infrared 
emanation exists in various modulation 
ranges, the control circuitry is designed 
to filter out every modulation except 
that of live flame. This is about 12 cps 
for any fuel burned. So this equipment 
will “hold in” only on live flame. 

Once suitable equipment is available 
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on furnace protection and coil freezes 
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Front wall and roof tubes on 6-in. centers 


Pulverized cool 


TYLER HICKS, Associate Editor 


Oil torches 5-- 


Oil burners 
\ Pulverized coal “ea 


GENERAL LOCATION and line of sight for scanners used in a roof-fired watertube boiler designed to burn oil or pulverized coal 


for seeing only live flame, but one prob- 
lem exists—how to apply it so each scan- 
ner and its control sees only the flame 
it is assigned to monitor. Though the 
problem varies from one boiler design 
to another, it can be solved by suitable 
planning of the system. 

Sketches, above and on p 144, show 
the line of sight for scanners for a front- 
fired, roof-fired and for a tangentially 
fired boiler unit. While there are varia- 
tions in control setups from one boiler 
to the next, EK should remember that 
he can have these controls wired to pro- 
duce any type of operation he desires. 
For specific application data and details 
for a given boiler, consult the .control 
manufacturer. He is in the best position 
to advise you. 

Lead-sulfide cells have complete ap- 


proval of all insurance bodies and 
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should produce lower rates, depending 
on your business dealings with the in- 
surance company. Equipment cost is 
nominal and can be justified on the basis 
of insurance savings, or any one of 
several others. 

As far as increasing maintenance and 
inspection time, this is definitely not 
true for well-designed and installed con- 
trols. In fact, low maintenance is one 
strong point in favor of such controls. 

Joun M Encutssy, Mgr Power Dept, 

Fireye Div, Electronics Corp of 

America, New York, N. Y. 


MINIMUM-FLOW STOP on boiler gas 
controller is what EK needs to prevent 
automatic equipment from reducing gas 
flow below stable needs. Fan interlocks 
are needed to shut off gas flow if a fan 


fails. Also, EK should fit 


a low gas- 
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pressure interlock to shut off flow if 
pressure ahead of controller falls to an 
unsafe point. 

Another valuable aid is a flue-gas ana- 
lyzer in continuous operation equipped 
with an alarm to sound when combus- 
tibles are detected. It also aids in giving 
a guide to control of gas-air ratio for 
best firing economy. 

Purge furnace and setting completely 
before lighting first burner. Before 
purging, be sure fuel supply for all 
burners, including pilots, is turned off. 
This is especially important with gas 
because it may leak into the setting and 
be undetected. Vent gas lines. 

Use a torch or electric igniter to light 
off additional burners. Never attempt 
to light one burner from another. 

Unless you change from one fuel to 
another while boiler is operating, you 
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FRONT VIEW, tangentially fired boiler, shows scanner location and line of sight 


Begins on page 142 





















































SCANNERS: front, side or rear walls 


John M Englisby’s letter, “Four basic types,” on p 143 explains these sketches 


must completely purge furnace and set- 
ting. Be sure to keep fuel-air ratio with- 
in safe limits when switching fuels dur- 
ing operation. 

Control devices certainly are justified 
from the standpoint of safety only. Use 
only qualified instrument and control 
men for maintenance—it always pays in 
the long run. 

ERNEST SHAFER, JR 

Carlsbad, N. M. 


FAULTY IGNITION most frequently 
causes furnace explosions. There are 
three periods during which explosions 
can occur: lighting off, operation and 
after shutdown. Light-off explosions are 
often a result of not purging the unit 
but poor lighting practice or an inade- 
quate torch are other causes. 
Explosions during operation can re- 
sult from loss of ignition without fuel 
being cut off, reduction and then res- 
toration of primary air, or accumulation 
of unburned fuel in furnace. After 
shutdown, explosions may be caused by 
unburned fuel or soot-blowing faults. 
Good lighting-off practice demands in- 
terlocking of i-d and f-d fans. Proper 


sequence is i-d fan, f-d fan, ignition 
torch and fuel. Added insurance for 
sufficient purging is a purge meter. 

Good flame-safety protective devices 
prevent fuel being fed to furnace until 
combustion chamber is purged of all 
unburned gas, ignition established and 
correct lighting-off sequence followed. 

During normal! operation, flame safe- 
guard must shut off fuel to furnace if 
flame or power fails or combustion 
safety equipment becomes inoperative. 

Photoelectric-tube flame detectors are 
popular with pulverized coal; metal 
electrodes with gas. Vacuum tubes am- 
plify current to operate fuel valves, re- 
lays, and other devices. 

Maintain sufficient draft during light- 
ing off; use fuel-air ratio recommended 
by boiler manufacturer. Test fan inter- 
locks regularly. EK can’t go wrong if 
he carefully chooses good controls. 

A J Breucetmans New York, N.Y. 


FULLY AUTOMATIC control system with 
furnace television is justifiable in a 
boiler burning 1 million cu ft of gas per 
hr. Further protection offered by a 
flame-failure alarm would also be worth- 


while, but it would probably be difficult 
for the average flame-failure device to 
cover the required range of flame 
brightness. Perhaps one of the more 
elaborate heat-sensitive devices could be 
used here if desired. 

Whole question of control and alarm 
devices is subject to much argument and 
is somewhat a matter of the operator’s 
personal preference. One side votes 
for a supersafe system that shuts them 
down every time the operator sneezes. 
The other favors enough controls to shut 
the plant down while providing alarms 
indicating the trouble spot so the opera- 
tor can take corrective steps to keep the 
unit going. 

J L ArKMAN Nicosia, Cyprus 
DON’T WEIGH safety of flame-failure 
devices against insurance savings. Use 
them for safety—that’s paramount—take 
insurance savings as a bonus. Taking 
another tack, let maintenance and in- 
spection wipe out insurance savings— 
you still have the safety offered by the 
flame-failure devices. 

EK should steer clear of trying to de- 

(Continued on page 218) 


For readers’ advice on coil freezes and for your two new questions, turn to page 146 
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THESE 3 SUN GREASES WILL DO 957 
OF YOUR GREASE LUBRICATION JOBS 


=save you the cost and trouble of stocking 
a large number of “special purpose” greases 


FIBROUS e Sun Grease 844X 


Has exceptional oxidation stability under high 
temperature conditions. Recommended for all 
antifriction bearings. A general-purpose, high 
melting point lubricant for pressure gun and 


+ grease cup application. 


BUTTERY .- sun Grease 300A 


Especially designed for pressure lubrication of 
bearings operated at normal speeds and tempera- 
tures. Can be used in pressure guns, compression 
grease cups, or pressure lubrication systems. Has 


high water resistance and excellent pumpability é } 


at low temperatures. 





TACKY . sun Grease 897 


For open gears, chains, slides, cams, linkages and 
bearings. Used whenever “throw-off’’ must be 
avoided. High adhesive and cohesive character- 
istics. An excellent lubricant that is water resistant 


a and does not need frequent application. 


Of the 81 different Sun greases, these three can fill 
the vast majority of your needs. And lubrication 
simplification like this means worth-while econo- 
mies for you in several directions. You can reduce 
the total amount of money you need to “‘invest”’ 
in lubricants. You can greatly lighten the house- 
keeping job of storing and handling your greases. 
And you can reduce the confusion and risk of 


error often created when personnel are required to 
choose from a large number of greases. 

For lubrication points that do require special 
kinds, Sun offers a total of 78 other greases with a 
wide range of properties and characteristics. 

Find out just how much you can economize by 
using Sun lubricants. Call in your Sun representa- 
tive. Or write for information. Dept. P-10. 


INDUSTRIAL PRODUCTS DEPARTMENT 
cS I> 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. e SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 
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More PLANT PROBLEMS 


What’s best way to stop coil freezes? 


HERE ARE THE FACTS: 





Cooling coils in our air-conditioning 


system froze twice last year. We wasted $3200 in repair bills be- 
cause freezes should not occur in well-designed systems. 

Both times we drained the coils and blew out remaining water 
with high-pressure air. But we now think the air passed through 


the water instead of lifting it. 


How can we prevent freezes next winter? We need some air con- 
ditioning during the winter months.—SP, July Power 


Here are the answers 





Chilled-woter 
cooling coil — 








Temperoture 
reguioting valve — __ 


Vent 
/ 


Air flow 


wee Thermostatic 


e/ement 


/ 


Chilled-woter lines 


Thermometers 
_—Remote -bulb 


thermostat (in series 
with pump motor) 


“Circulating pump 


GOOD PROTECTION is obtained with an automatically controlled heat exchanger 


SKETCH shows one method SP can use 
to protect his coils against freezing. 
Thermostat in air stream starts circu- 
lating pump when air temperature falls 
to 40 F. Water being cooled by incom- 
ing air opens temperature-regulating 
valve to admit steam to the heat ex- 
changer. The water is heated to above 
its freezing temperature by the ex- 
changer, thus preventing ice formation. 
Exchanger must be large enough to 
effectively heat the cooling water in the 
air-conditioning system. 

Where a reheat or heating coil is 
fitted to the inlet side of the cooling 
coil, a thermostatic valve between heat- 
ing and cooling coils can be used to 
insure that temperature of air entering 
chilled-water coil is 40 F, or higher. 

With a heating coil on the down- 
stream side of the chilled-water coil and 
both fresh-air and return-air dampers, 
a temperature control set to maintain 
a minimum of 40 F entering air for the 
cooling coil prevents freezing. 

Harowtp Berson Tarrytown, N.Y. 
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SEVERAL TUBES in coils for our primary- 
air supply froze and burst even though 
coils were drained and one gallon of 
permanent antifreeze poured through 
each section. 

We were quite fortunate in being able 
to braze the damaged tubes without 
removing them from coil headers. Now 
we circulate a 0-F antifreeze through 
each of tk: four coil sections for several 
minutes before draining for winter. This 
procedure insures complete mixing of 
the water and antifreeze. 

For additional protection we have a 
mercury-switch temperature controller 
to stop fan and shut intake damper 
when entering air temperature to coil 
is about 40 F. 

A V THEADO Columbus, Ohio 
WRAP COILS with electric heating cable. 
Turn juice on during freezing weather. 
This is a low-cost, effective way of pre- 
venting freezeups. 

Durwarp C ARCHER 

Nashville, Tenn. 
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Begins on page 142 


PITCH horizontal coil elements away 
from the return bends so water will 
drain by gravity. This may be a costly 
alteration to an existing job, especially 
if coil wall is thick. 

An alternate scheme uses _ bosses 
welded to bottom of coil return bends. 
\ drain pipe or tube is run to bottom of 
each boss. Each line is fitted with a 
shutoff valve outside coil housing. 

H B Wayne Brooklyn, N. Y. 

(Continued on page 220) 


——YOUR OCTOBER PROBLEMS— 


How can we find, put 
out stockpile fire? 
We store between 50,000 and 
100,000 tons of coal in an out- 
door stockpile served by a radial- 
type drag scraper having its back 

post on a semicircular track. 

Ever this 
stockpile two years ago we've 
been plagued with hot spots and 
fires. Nothing tried to date has 
been successful in eliminating 
the trouble. Though coal losses 
are not high, it is still a waste 
to burn it outdoors instead of 
under our boilers. 

What are good ways of finding 
hot spots and fires? How are 
fires best put out once they are 
discovered? Will a change in 
stockpiling methods help?—NB 


since we started 


Is sulfur related 

to ash-fusion temp? 
In studying the effect of sulfur 
on the ash-fusion characteristics 
of coal I found a definite rela- 
tion between percentage of total 
sulfur and ash-fusion temp in 
several West Virginia coals. Plot- 
ting total sulfur percentage 
against fusion temperature gives 
nearly a straight line. 

Is this linear relation true only 
for a given seam or area? Or 
does it hold for other coals? 
Have Power readers who’ve stud- 
ied this problem found any con- 
total sulphur 
content and the three ash-fusion 
temperatures — initial deforma- 
tion, softening and fusion tem- 
peratures? What are _ typical 
curves for various coals?—FR 


stancy between 











Will you help readers who sent problems? 
Extra pay for photos, sketches. 
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BETZ 


e A Great Name 


In Water Conditioning 


The Betz Sales Engineer, a Very Important 
Person? 


We think so. 


With his experience and full knowledge of 
water conditioning, and with the facilities of the 
entire Betz Organization to assist him, he is ready 
to step in and recommend ways and means to 
achieve more efficient, economica! plant opera- 
tion through proper water conditioning. 


It’s his job to work shoulder to shoulder 
with you and your operating level personnel 
... assist in setting up correct systems of 
control ... keep you fully abreast of the latest 
developments in Betz water conditioning tech- 
nique...and a host of other services, from 
“*trouble-shooting’’ to being a real part of 
your team. 
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Chances are, a Betz Sales Engineer can be 
the most important visitor you may receive 
today. Let him tell you how Betz completely- 
integrated water conditioning service can help 
you with your problem that’s “‘different’’. 
You'll be glad you did. 


W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: BETZ 
Laboratories Limited, Montreal 1. 
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RGUMENTS 


Here’s the place to unload your gripes to editors, manufacturers 


and fellow engineers 
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Diesel plant has many 


over-all advantages 


THE PROBLEM of emergency power in a 
large industrial plant is so important 
that Tanasi (p 148, June Power) should 
have a competent consulting engineer 
analyze situation and design plant. 

First, consult local underwriters and 
building and safety officials. Most city 
regulations provide for emergency 
power plants, and a properly designed 
plant may reduce insurance rates. 

Emergency unit should be self-con- 
tained, have automatic starting and be 
isolated from the rest of the establish- 
ment. This usually rules out a steam 
engine or turbine, as boiler-room trouble 
causes loss of steam supply. 

A gasoline-engine-driven plant costs 
less than a diesel, where plant operates 
only for short periods in emergencies. 
But local ordinances may penalize gas- 
oline plant enough to offset savings. 

Usually the diesel-driven plant has the 
most over-all advantages. A number of 
makes of the packaged type are satis- 
factory for the service. 

Emergency unit should preferably be 
in a building separated from other plant 
buildings, or else in an isolated compart- 
ment, with its own entrance from out- 
side. Keep water in the radiator or cool- 
ing system warm so engine starts readily. 

There may be some motor-driven 
equipment in Tanasi’s plant that is oper- 
ated infrequently. By running it from 
the emergency plant, he may be able to 
reduce connected load and obtain a re- 
duction in power rates. Besides, running 
at intervals keeps unit in good condi- 
tion. In some instances, emergency unit 
may operate as a peak-load plant. 

H T Livineston Los Angeles, Calif. 


Cites additional services 


needing emergency power 
In ANSWER to Tanasi’s question (June 
“Arguments”), the most economical 
emergency power installation is usually 
a gasoline- or diesel-engine generator 
unit. Selection depends on the required 
(Continued on page 226) 


Use gasoline plant for 


"emergency only" service 
Best way to decide on emergency elec- 
tric service (June “Arguments”) is to 
make a complete analysis and appraisal, 
including total present and future re- 
quirements, amount of time the emer- 
gency service is needed, first cost, fuel 
cost, interest, salvage value, special per- 
sonnel required, whether use of emer- 
gency equipment may be denied for 
support and repair of the boilers and 
power plant. 

Gasoline engines pose fuel-storage and 
exhaust problems, require special con- 
sideration as to location. Diesels need 
heavier foundations, must be heated for 
starting under adverse conditions. 

If unit is used for emergency service 
only, fuel costs are of little importance. 

Considering first cost only, a one- or 
2-stage noncondensing turbine-generator 
may be the cheapest. But cost of auxil- 
iaries, piping and personnel for opera- 
tion, plus limitations of where unit may 
be installed, can easily outweigh the 
initial cost advantage. 

When deciding between gasoline and 
diese] engines, the preblem roughly re- 
solves itself into first cost, operating 
hours, fuel cost and maintenance. In 
the 10-kw range, gasoline-fueled units 
are initially cheaper, but after 7000 hr 
of operation, costs of gasoline and diesel 
units balance. In the 100-kw range, bal- 
ance point is about 5000 hr. 

Maintenance and repair are greater 
on the gasoline engine, but conversely 
can usually be performed more readily 
and at less cost than on diese] or steam. 

Ordinarily, I believe gasoline is more 
desirable for strictly emergency use. 

James Scott Westminster, Md. 


Separate emergency 


circuits from main load 

I rHinK Tanasi (June “Arguments”) 
has covered all emergency services re- 
quired except maybe a fire pump, unless 
the sprinkling system is adequate for 
fire service. 


(Continued on page 226) 
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Questions cause of 


wood deterioration 
OuR ENGINEERING DEPARTMENT feels that 
the text of the article, “Right Water 
Treatment for Cooling-Tower Life,” 
May, p 100, does not conform to the 
title. The discussion concerning wood 
deterioration is quite out of date. 
The author recognizes only one type 
of chemical attack, delignification, and 
completely ignores decay, which has 
been found to be the principal cause 
of deterioration of cooling-tower lumber. 
Howarp Deciter Kansas City, Mo. 


Use fuel-oil treatment 


—not fuel oil 
In “Recommends alternate solvents for 
cleaning” ball bearings, p 136 August 
Powen, first sentence in the third para- 
graph should read, “For extremely 
grimy ball bearings from motors, we use 
No. 6 fuel-oil treatment.” The all im- 
portant word “treatment” was omitted 
in the item as it ran in August. 

L W Fitzpatrick 

Jefferson City, Mo. 


Epitor’s NOTE: We slipped on this one. 
By all means follow the above recom- 
mendation for cleaning bearings. 


Hurrah for the difference! 
I READ with delight the difference of 
opinion on “Boiler tube emergency re- 
pair” (July “Arguments”). I think 
Reader Wayne has probably never faced 
an emergency situation, hence his lei- 
surely recommended procedure. 

Will you please ask Marmaduke Sur- 
faceblow, Esq, how he would have ful- 
filled his bet about the ten pounds of 
steam to every reader? 

Cart BACHMANN Rego Park, N.Y. 
MARMADUKE’S NOTE: “BILGEWATER on 
paying off bets! I never lost a bet in 
my life, and I never will, either.” 


Backs up Marmaduke on 


emergency tube repair 
I pack up Marmy on the emergency 
tube repair (p 140, July Power) and 
have done exactly what he did. Not 
often, but a few times, and on crane 
boilers, locomotive boilers, and the old 
die-hard wetback Scotch marine boilers. 
And I know that hundreds, aye thou- 
sands, have done the same thing all over 
the Western Hemisphere, let alone 
Africa, and that wee cauld country in 
the North where economy is essential. 
Joun Gorrie Euclid, Ohio 
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CONDENSATE LOADS... 


from Purifiers, Separators, 
"Water Heaters, Flash Tanks, 
Desuperheaters, Heat 
Exchangers, Evaporators, 
Vacuum Pans, Continuous 


Blow Down Systems 


Armstrong cast semi-steel 
compound trap draining 
coils of large storage type 
hot water heater. 


a 


SEND FOR 


For complete information 
ask for 8-page bulletin, No. 
215... explains and il- 
lustrates operation and in- 
stallation of Armstrong 
Compound Traps; includes 
physical data and list prices. 
Free on request—no obli- 
gation. 


ARMSTRONG STEAM TRAPS 
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... if pays to use 


ARMSTRONG COMPOUND STEAM TRAPS! 


Because: 


%. 


They provide automatic drainage of condensate or boiler carryover 
loads too big for ordinary traps to handle (up to 300,000 Ibs/hr). 


. They are relatively small size—the No. 237 compound trap is only 


twice the height and size of the largest Armstrong standard trap, yet 
has many times the capacity. 


3. There are cast or forged models for any pressure up to 600 Ibs. 


. They are simple, dependable and trouble-free—the inverted bucket 


pilot mechanism is the same as the mechanism in standard Armstrong 
traps, proven in thousands of installations. This mechanism plus a 
simple piston and large main valve is all there is to it. All parts are 
made of special wear-and-corrosion resistant steels. 


They are easy fo install. 


They can be completely overhauled without removing from the line. 


7, They are moderately priced. 


. They are guaranteed to give complete satisfaction. 


Your local Armstrong Representative is fully qualified to answer your 


questions about these traps and their use. Give him a call, or write: 


ARMSTRONG MACHINE WORKS 
812 Maple St., Three Rivers, Michigan 





Canopy here is kept ice free .. . 


HOW TO 


melt snow and ice 
with electricity 


& Now, electric heating cable keeps pipelines, sidewalks, 
roofs and other exposed areas free of ice and snow. Canopy 
of building in photo has 1600 ft of plastic-covered wire. With 
only 8 kilowatts used at infrequent intervals, melting costs 
are very low for this application. 

Cable can be used several ways, either embedded in con- 
crete for ramps and sidewalks to keep ice and snow melted, 
or wrapped around piping to prevent liquid inside from 
freezing. One such application is cable-wrapped around a 
150-ft section of supply line attached to under side of bridge. 
Location would be inaccessible for any other heating method. 
Before cable was applied, water had been freezing in last 
55 ft of travel. Now, a continuous supply of water is assured 
by energizing the 180-kw installation when required by 
weather conditions. 


Courtesy: Edwin L Wiegand Co, Pittsburgh, Pa. 


Ae 
as is factory sidewalk 
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SARCO 


Thermodynamic 
STEAM TRAP 








SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


CES 


HERE’S HOW IT WORKS! 
A = 
if 


jak 
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Air and/or condensate raise valve seat disc 
A, discharge thru E. When steam follows, 
greater velocity causes it to strike body at 
H thus building up pressure in chamber F. 
This causes disc to seat, closing tube B. As 


pressure in F decreases by condensation, 


pressure in tube B raises disc and cycle is 
repeated. 

The Sarco Thermodynamic Trap has 
proved successful on steam mains and sep- 
arators; headers and soot blower pipes; 
engine and turbine stop valves, separators 
and casing drains; alternate heating and 
cooling applications. 

2098-B 


this new trap 
virtually eliminates maintenance 


ACTUAL SIZE 


A solid stainless steel disc— practically 
indestructible —is the only moving part! 


osT striking feature of the Sarco 
Thermodynamic Trap is its 
simple maintenance-free design. 
There’s only one moving part —a 
solid stainless steel disc that practi- 
cally lasts forever. There are no 
other moving parts to wear out or 
cause trouble. 


Condensate, air and steam act 
directly on the disc valve which 
opens to discharge condensate and 
air — snaps shut to contain steam. 
There are no mechanical devices 
required to operate valve (see dia- 
gram at left). That means practi- 
cally endless trouble-free operation. 








MAIL COUPON 
TODAY FOR 


Other advantages: small size, 
easy installation, not affected by 
shock or vibration, immunity to 
corrosive elements with all wearing 
parts stainless steel, same valve head 
and seat for all pressures to 600 psi 
and temperatures to 950° F. 


Check these advantages to your 
own satisfaction at absolutely no 
cost. We’ll send you a trap for trial. 
All you do is fill out the coupon 
and mail it in. 


SARCO COMPANY, Inc. 


Empire State Building, New York 1, N.Y. 


Sarco Company, Inc., Empire State Bldg., New York 1, N.Y. 
Gentlemen: Please send me a Sarco Thermodynamic Trap 
for a 60-day trial, requirements as checked. 


Size: A”... %”... 


For installation on 
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PHIL SWAIN BRINGS ENGINEERING 








Boyle’s law 
At constant temperature, the volume is 
inversely proportional to the absolute 


pressure (gage 14.7 psi) perature (F 


Charles's law 


At constant pressure, the volume is di- 
rectly proportional to the absolute tem- 
+- 460) 


THEORY DOWN TO EARTH 


Avogadro’s law 
At same conditions all gases have same 
number molecules per cu ft, so density 
is proportional to molecular weight 





Combustion Facts -8: 


The three gas laws 


® ALL ENGINEERS know: (1) heating expands a gas (2) 
compression reduces gas volume and (3) heavier gas mole- 
cules increase gas density. Here are the exact laws for a 
perfect gas. These hold closely for oxygen, nitrogen, hydro- 
gen, carbon dioxide, etc, under average conditions. 

Boyle’s law refers to compression without change of tem- 
perature. If you heat gas by compression, Boyle’s law holds 
after gas has cooled to its original temperature. 

Doubling the pressure cuts volume in half. Tripling pres- 
sure cuts volume to one third. If you divide pressure by 4.6, 
gas expands to 4.6 times the original volume. 

Be sure to measure pressure in absolute psi (gage plus 
14.7). For pressures well above atmosphere, it is close 
enough to add 15 psi to gage. 

Charles’s law. Next, hold the volume constant, as in a 
closed tank or in a cylinder under a fixed piston. Raise or 
lower temperature, and pressure will change in exact pro- 
portion. Here both pressure and temperature must be abso- 
lute. Absolute temperature is F temperature plus 460. 

Problem: Assume any gas in a tank of any size. Starting 
condition is 200-psi gage (215 psi abs) and ambient tem- 
perature is 60 F (520 abs). What happens to pressure when 
sun heats tank to 120 F (580 abs) ? 

Temperature ratio is 580 + 520 = 1.12. This, multiplied 
by 215 psi abs, gives 241 psi abs, or 226-psi gage pressure 
in the warm tank. 

Avogadro's law. 


Other things being equal (pressure 
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temperature and volume), the weight of a gas is proportional 
to the molecular weight. Following are the molecular data 
for common gases: 


Gas Formula Molecular weight K (see text) 


5.35 

0.335 
0.382 
0.371 
0.243 
0.382 
0.669 


Hydrogen ‘ 2 
Oxygen ‘ 32 
Nitrogen ‘ 28 
Air (equivalent) 28.8 
Carbon dioxide 10. bt 
Carbon monoxide C 28 
Methane 1H. 16 


Thus, oxygen is 16 times as dense as hydrogen. If you 
take 379 cu ft of any gas at 60 F and 14.7 psi abs (atmos- 
pheric pres:ure), weight in pounds equals molecular weight. 
So 379 cu ft of oxygen weighs 32 lb. Then oxygen weighs 
32 + 379 = .0844 lb per cu ft at 60 F and atmospheric 
pressure. 

Combination law. The three gas laws can be combined 
into a single formula that is easily memorized. If you also 
remember the molecular weight of common gases, you can 
work simple gas problems in the field without reference to 
books or tables—which is often a very great convenience. 

Here is the combined formula: 

PV = KWT where 

P is pressure, psi absolute 

Vis volume, cu ft 

W is weight, pounds 

T is temperature, absolute F 
K is a constant for a given gas = 10.7 + molecular weight 
(for example, K for air is 10.7 + 28.8 = 0.37) 

If you know any three of the four variables you can solve 
for the unknown, thus, 
P=KWT/V V=KWT/P W 


PV/EKT -T = PY /KV 
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This “Hospital Valve” for OXYGEN 
now serves many industrial needs... 


JENKINS Fig. 504 Bronze Globe 


with TEFLON disc and packing 





—>t+-1 I 
Jenkins Fig. 504 was designed for the 


critical requirements of controlling oxy- 





gen, nitrous oxide, or any non-flammable 
gases in h@spital services. Industry was 
quick to ng@te its unique advantages, and 
it is now faequently specified for systems 
carrying gaseous fluids for heating, cool- 
ing, lighting, and processing, where 
pressure s not exceed 400 psi, or 
temperatuge a maximum of 150° F. 


Fitted agd tested to comply fully with 
all Associafion specifications for hospital 
services, Fig. 504 has the “extra value” 
constructidn throughout that is assured 
by Jenking quality standards. 


Get detgils — find out how Fig. 504 
re efficiency and economy in 

your hookups for critical service. It’s 
another example of the broad range of 
“valves for every service” in Jenkins’ 


complete Kine. 











GET COMPLETE INFORMATION 
from your Jenkins Valve 
Distributor, or write: 
Jenkins Bros., 100 Park 
Ave., New York 17. Ask 
for Bulletin 116, 
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Complies fully with “Standards for 


Non-Flammable Medical Gas Systems" of — 
NATIONAL FIRE PROTECTION ASSOCIATION 
NATIONAL BOARD OF FIRE UNDERWRITERS 


AMERICAN HOSPITAL ASSOCIATION 


TEFLON Disc and Packing 


RP nnn 
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All 


Hl 
Se — ut 
JENKINS | 
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DuPont “Teflon” is a tough, “waxy” 
inert solid, gray-white in color, 
tasteless and odorless, non-adhe- 
sive and frictionless. Teflon’s high 
resilience assures perfect contact of 
disc with lapped, crowned seat for 
gastight closure. Packing is one- 
piece ring of Teflon, provides de- 
pendable leak-proof seal with 
light compression. 


Reinforced Body Casting 

High strength bronze body is 
ribbed along bottom centerline 
providing extremely high factor of 
safety. Guards against distortion 
from vibration, shock, or pipe 
strains. 

Degreased 

All bronze parts are thoroughly 
degreased before assembly. 
Polished Spindle 

Alloy bronze spindle is polished 
to permit easy turning and assure 
leak-proof seal. 

Sizes 


— %" to 2 — 400 Ib. O.W.G, 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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‘Bull seemed weary and shaken. 
He removed his chart and replaced 
it with a new one for Marmaduke.” 


Marmy puts her on manual 


&> “BILGEWATER on automatic controls,” 


Marmaduke Surfaceblow as I 
stepped into Bedlam’s Bent Propeller 
Bar the other evening for a sandwich 
and beer before putting our September 


roared 


issue to bed. “You stationary engineers 
have been letting automatics do your 
brainwork so long you'd be fish out of 
water if you had to run your plants on 
hand control for a change.” 

1 don’t what caused that out- 
burst, but it looked like the old consult- 
ing engineer had finally put his head 
into a 


know 


bear For standing at the 
other end of the crowded bar was no less 
than Bull McGurk, chief 
engineer of the giant U.S. Chemical Co, 
across the Hudson River at Hoboken, 
N. J. 

And McGurk wasn’t called Bull for 
nothing. He not only looked the part, 
but he also had a reputation for pul- 
verizing anyone who rubbed his fur the 
wrong And that barrel chest of 
his didn’t come from pushing a pencil 
desk He got that way 
shoveling coal as a shift fireman and 
beating up tough characters in the Hell’s 
Kitchen section of New York City at an 
age when other kids were in high school. 

For over a dozen years, Bull had been 
chief of the chemical works’ 


trap. 


a character 


way. 


over a either. 


modern 
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power plant and no one who worked for 
him had anything but praise for his 
ability as an operator. What they said 
about him as a person, behind his back, 
was something else again. Bull nurse- 
maided 300,000 pounds of high-pressure 
steam in that plant and boasted that he 
had never had a forced shutdown. 

When Marmy made that crack the 
Bull was just about to finish off a glass 
of his own brand of boiler compound 

but he didn’t finish. That challenge 
plugged his air duct and he almost 
choked on his drink. When he stopped 
blowing his gasket, he slapped his glass 
on the bar and made a beeline for 
Marmy, who had turned back to the bar 
and worked up a 28.5-in. vacuum on his 
bottle of Sandpaper Gin. By then the 
place was electric with high-voltage ex- 
citement. 

For the first time since anyone could 
remember, it looked like Marmy would 
have to swallow his words, or be in for 
a knockdown drag-out fignt. 

“I'm a stationary engineer, you 
baboon,” yelled Bull, when he got to 
Marmy. With that he pulled off his 
coat, rolled up his sleeves and rested 
his huge clenched fists on his hips. “And 
I wouldn't take that insult from my own 
grandmother and that’s that, see?” 
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Marmy turned around slowly and 
pulled himself up to his full height of 
6 feet, 4inches. He looked calmly down 
at Bull, who was a mere shrimp of 6 
feet, weighing a frail 220 pounds. 

While everyone crowded around to see 
the battle of the century, Marmy leis- 
urely put his induced-draft fan on his 
cigar, then just as leisurely blew a cloud 
of Number 8 Ringelmann smoke into 
Bull’s face, blacking him out completely. 

When Bull stopped coughing, Marmy 
roared, “I said that you don’t know 
how to run a plant on hand control. 
And to prove it, I'll go to any plant you 
pick and run it on hand control for an 
hour, against an hour for yon. And if I 
don’t have a more even steam-pressure 
line than you—I’ll blow you to a case 
of Sandpaper Gin. Or you can buy me 
one if I show you up.” 

“Another thing,” thundered Marmy to 
everyone’s surprise, “After I collect the 
bet, I’ll take you on for some more hand- 
control work out in the street—if you’re 
still in the mood.” 

Well, that was cifferent. The shoe 
was on the other foot. Looked like it 
was Bull who walked into that bear trap 
and not Marmy. For a second, Bull said 
nothing—and Marmy calmly turned 

(Continued on page 208) 
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Photo is of a condenser-tube scale sample, about eight 
inches long. Solid scale is approximately 4-inch thick, with 
“spires” ranging up to ¥-inch height. 


 IFTEEN years ago, this small island of trouble 
was part of a much larger open-box condenser problem at a refinery. Cooling water, 
running over 200°F. at outlet, contained 30 grains per gallon hardness and 20 parts per 
million iron. Tubes scaled heavily and rapidly without chemical inhibitor. Even with the 
best inhibitor then known, results were as illustrated above: partial inhibiting action 
creating the “spires” or forest-like deposits on tubes. 


Considering this a challenge, Nalco sent a Doctor of Physical Chemistry —an expert water 
technologist — to the refinery. His weeks of work on the spot led to basically different 
treatment with new chemicals which cleaned up the condenser and kept it clean. Further 
Nalco research and development of chemical inhibitors has since enabled cooling systems 
to operate without scale or corrosion with water hardnesses as high as 200 grains per gallon. 


Point is this: neither Nalco nor anyone else had an answer to scaling in that condenser. 
Nalco put the necessary brains to practical use and got results... benefiting, in the long 
run, not only that particular refinery, but every user of cooling water. 


Whether your water treatment problem is unique, or stubborn plant-run, you will get prompt, 
decisive action from Nalco in the direction of positive results. Write or telephone today. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


om T Mp, 


yt SYSTEM ... Serving Industry through Practical Applied Science 
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Boiler room at Kansas State College. 
Republic instrument panel is at left. 
Boilers are arranged for either gas or 
oil firing. 





COMBUSTION CONTROLS 


Go to College to 





@ At Kansas State College, a complete 
Republic combustion control system, 
feedwater level controls and instruments 
automatically operate two 50,000 pounds 
per hour boilers for maximum combus- 
tion efficiency. Fired by either oil or gas, 


these boilers generate steam at 225 psig 
and 500°F. | 


With Republic automatic combustion 


controls in this power plant, all loads, 


Instruments on the control panel monitor boiler 
operation. If desired, the entire combustion system 
can be operated manually from this panel. 
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Cut Steam Costs 


including “peaks”, are met smoothly 
with steam output exactly matched to 
demand. Fuel costs per pound of steam 
produced are kept at a minimum 24 
hours a day, seven days a week. Mainte- 
nance costs are kept low, too, by con- 


tinuous proper operation of the boilers. 


Whatever the size of your boiler, its 
draft arrangement, type or types of fuel 


to be fired and load conditions to be 


met, there’s a Republic combustion 
control system that can bring these 
advantages to you. Our engineering staff, 
with more than 37 years specialized ex- 
perience in combustion control systems, 
is at your service to help you get the 
system that exactly meets your needs. 
For your convenience, there’s a nearby 
Republic field engineer to bring you all 
the facts. Write and make a date to see 


him soon. 


REPUBLIC FLOW METERS C0. ¢ 22+ o1versey rarcway senicaco 47,1015 
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personal slants on doings of 
interest to power men—some significant, some just odd 


Atomic Energy Act, in revised form passed by Congress, permits private industry to own 
nuclear reactors, use fissionable materials, tap government data sources. This 
long-sought liberalization should speed discovery of new uses for the atom and 
encourage development of known uses, such as power generation. 

To many of us in the power field, what’s been accomplished in other fields 
may come as a Surprise. Use of radioisotopes for measuring, testing, sterilizing 
etc, is already saving industry $100 million a year, says Commissioner Campbell, 
of AEC. And he estimates savings may reach a billion in ten years. 














'T aint so! That’s what Howard Hayes of Southern California Edison says about the first 
California hydro plant being on Angel’s Creek (SP, June 1954). Pomona plant of 
San Antonio Light & Power Co, one of Southern California Edison’s predecessors, 
began operation Nov 29, 1892. This single-phase plant, says Hayes, was first 
hydro unit in California for high-voltage transmission. 
Not quite a year later (Sept 7, 1893) Mill Creek No. 1 went on the line — the 
first 3-phase hydro plant in the U.S. It was built by Redlands Electric Light & 
Power Co, another water-power ancestor of Southern California Edison. 











Seagoing gas turbines are getting another whirl in the U.S. merchant marine. In two moth- 
balled Liberty ships, turbines will replace reciprocating steam engines to boost 
power from 2500 to 6000 shp. Into one will go a General Electric gas turbine 
modified for marine service. In addition to being the largest gas turbine in any 
merchant vessel, it will drive the biggest controllable-pitch propeller ever used 
in the U.S. Second vessel will be steam-turbine equipped. 








Sewage-plant effluent found another interesting industrial use recently when summer 
drought in Illinois threatened Carter Oil Co’s plans for extending its program of 
water flooding to increase recovery from oil wells. 

Carter laid 3.5 miles of 8 in. pipe from the Mattoon sewage plant, contracted 
for its discharge. With some additional treatment, this gave Carter the water they 
needed. As pointed out in Power’s special report on ‘‘Water’’ (Sept 1952) such 
arrangements offer a good solution for many industrial water problems. 








Powdered-iron piston rings will soon be offered commercially by Muskegon Piston Ring 
Co, after some 14 years of research and about two of experimental production. 
Process starts with metal powder finer than flour, which is compacted to shape in 
a press, then sintered in a controlled-atmosphere furnace. At no time does the metal 
actually become molten. 

While metal powders are still relatively costly, there’s little or no waste and 
drastic savings in space for storage and production. Powder metallurgy promises 
thinner rings than can now be cast, rings with the lower contact area today’s en- 
gine designers seek. 











Los Angeles atmosphere receives something like 3100 tons of chemical materials daily, 
emitted by the activities of the public and of industry. Stanford Research Institute 
estimates that about 1500tons of this total are hydrocarbons, with about 1180 tons 
coming from auto exhausts and about 275 tons from operations of the oil industry. 
Backyard incinerators alone contribute about 400 tons of organic matter daily to 


the blue skies over Los Angeles. i 
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Heavy-duty Airfoil fan with section of 
housing removed to show wheel assembly. 
Air Volume is controlled by inlet vanes. 


@eeeeeeeeeeeeeveeeeeee eevee eee 


Aerodynamics applied to centrifugal fans: 
Westinghouse Airfoil Blading 
Boosts Fan Efficiency to 92% 


Each Airflow Blade is die-formed and re- 


Quieter operation, too, for all 
heavy-duty applications 


Westinghouse incorporates the airflow 
principle of an airfoil section into centrif- 
ugal fan wheel design to produce excep- 
tionally high fan efficiencies! Performance 
proved, this Non-overloading Centrifugal 
Fan with Airfoil Blading reaches peak 
mechanical efficiencies of 92 percent... . 
cuts noise level as much as 65 percent! 
Here’s why: streamlined inlets that give 
smooth, full flow of air to the wheel... 


inforced to insure maximum rigidity. 


revolutionary Airfoil blades . . . improved 
housing that reduces turbulence. Benefit 
to you: a high-efficiency fan that pays for 
itself through yearly power savings. 

This remarkable fan insures low operat- 
ing cost and quiet operation in mechanical 
draft . . . high-velocity air conditioning 
systems . . . heavy-duty industrial applica- 
tions .. . vehicular tunnel ventilation. For 
full information, contact your local West- 
inghouse-Sturtevant office, or write: West- 
inghouse Electric Corporation, Sturtevant 
Division, Hyde Park, Boston 36, Mass. 


Airflow into, through, and out of fan is 
completely streamlined. Result : maximum 
air output per horsepower input. 


WESTINGHOUSE AIR HANDLING 
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New Special Events: 
e Dinner meeting of Plant Engineers 
Club of Greater Philadelphia 


e ASME inspection trip to Fairless 
Works of U.S. Steel Corporation 


e All-day symposium on Automation 


e Joint meeting of the Philadelphia 
sections of ASME and ASCE 


CONTRo) 


and more than 250 exhibits 
of new and improved equipment 


1954 National Power Show in Philadelphia 


& Speciat events will highlight the 
last National Exposition of Power and 
Mechanical Engineering. The “Power 
Show” moves to Philadelphia this year 
as its old home, New York’s Grand Cen- 
tral Palace, has been rented by the 
government. Exhibitors voted the move 
to take advantage of superior facili- 
ties at Philadelphia’s Commercial Mu- 
seum, located at 34th and Spruce Sts. 
All exhibit space will be on the ground 
floor, with ample accommodations for 
electrical and mechanical services. 
The exposition is timed to make at- 
tendance at both the annual meeting of 
the American Society of Mechanical En- 
gineers and the Power Show a con- 
venience. The ASME meeting in New 
York runs Nov 29 through Dec 3; the 
Power Show runs Dec 2 through Dec 7, 
being clesed Sun, Dec 5. Other special 
events have been announced as follows: 
Thursday, Dec 2—Dinner meeting of 
Plant Engineers Club of Greater Phil- 
adelphia at Commercial Museum. 
Friday, Dec 3—ASME members at the 
annual meeting will visit the Power 
Show, after an inspection trip of the 
Fairless Works of U.S. Steel Corpora- 
tion. Also, an all-day symposium on 
Automation will be held by the Instru- 
ment Society of America at Commercial 
Museum. Such topics as “Trends,” 
“New Problems Created by Automa- 
tion,” “Automatic Intelligence Gather- 
ing Systems,” and an analysis of “The 
Engineering Control Loop” will be 
covered. 
Monday, Dec 6—Philadelphia sec- 
tions of ASME and ASCE will hold a 
joint meeting at the auditorium of Phil- 
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adelphia Electric Co. A dinner at the 
Sylvania Hotel precedes the meeting. 

Featured at the Power Show will be 
displays of some 250 manufacturers, 
comprising the entire field of power 
plant engineering and associated appa- 
ratus. First time exhibits include an 
Autolog that records operating perform- 
ances at as many as fifty trouble points 
in plant operation. Displayed with the 
Autolog will be a supersensitive gas 
detector for accurate sensing of toxic or 
combustible gases in concentrations as 
low as five parts per billion. 

A display of patented coordinated 
pumps and motors will reveal new pos- 
sibilities in transmission of power 
through hydraulics. Up to three motors 
may be driven from a single pump, the 
motors affording high torque and horse- 
power. A selector valve provides com- 
plete speed variation and control from 
the positive displacement pump. 

Model gas turbines, a cutaway steam 
turbine, electric motors, fans and blow- 
ers, and unit heaters will be exhibited. 
This display will be staffed by engi- 
neers available to discuss broader as- 
pects of gas or steam turbine problems, 
air handling questions and queries on 
electric motor and control apparatus. 

Other displays will include a series of 
newly designed plug-in control centers 
for power distribution in industrial 
plants; a line of socket type welded 
pipe fittings; and a motor rotation and 
phase tester for determining direction 
of rotation of electric motors before put- 
ting them on the line. 

An innovation at the exposition des- 
tined to interest manufacturers and 
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users of electrical equipment, is the first 
comprehensive line of instruments de- 
signed specifically for de overpotential 
testing. 

A newly designed packaged boiler, 
smaller in size than its predecessors, but 
with four-pass construction, will also 
command attention. Unit affords 5 sq 
ft of heating surface per boiler, assur- 
ing minimum guaranteed efficiency of 
80%. A tube expander with taper rolls 
of proper length to roll tubes spaced in 
thin tube sheets wili also be exhibited. 

Show hours are as follows: Thurs, 2 
PM to 10 PM; Fri and Mon, 11 AM to 
10 PM; Sat and Tues, 11 AM to 6 PM; 
the show will be closed all day Sun, 
Dec 5. The exposition will be managed 
by International Exposition Co, 480 
Lexington Ave, New York 17, N. Y. 
E K Stevens, president, is manager. 


Developments in atomic energy 
to highlight NICB conference 


®> More THAN 2000 leaders in govern- 
ment, science and industry from the 
United States and abroad will hear dis- 
cussions concerning peacetime atomic 
energy programs of Belgium, Brazil, 
Canada, Denmark and France, at the 
National Industrial Conference Board’s 
third annual conference on atomic en- 
ergy. The meeting will be held Oct 13 
to 15 at Hotel Commodore, New York. 

In keeping with President Eisenhow- 
er’s policy on international cooperation, 
this year’s conference will explore for- 
eign progress and prospects for world- 
wide development of peacetime uses of 

(Continued on page 242) 
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NORDBERG 


Duafuel® Engine 
helps 
Garland, Texas 
keep pace with 


INCREASED 
POWER DEMAND 


@ One of the fastest growing towns in the 
United States, Garland, Texas is composed of over 
17,000 progressive minded citizens. Just 14 miles 
northeast of Dallas, Garland is located in the heart 
of the north Texas rich blackland farming region. 

In keeping with this rapid growth, and with an 
eye to the future, responsible officials have made 
sure that Garland’s power plant has maintained a 
steady increase in capacity, to meet the ever- 
increasing power demand. 

Backbone of Garland’s efficient, economical 
power generation facilities are four reliable Nord- 
berg Duafuel® Engines, installed at intervals to 
meet the increasing demand. The most recently 


am at rs . hia deine 
Y 
¥ all iy 2BERG 


installed unit is a 2-cycle, 10-cylinder Nordberg 
low pressure Duafuel® engine rated 4,580 hp, 
3,500 kw, at 240 rpm. This fourth Nordberg 
repeat order was preceded by another 2-cycle low 
pressure Duafuel® unit rated 3,010 hp, 2,100 kw 

.. and two 4-cycle supercharged Duafuel® engines 
each rated 1,200 hp, 855 kw. 

Today, with four dependable Nordberg engines 
capable of generating over 7,000 kw, citizens of 
Garland can point with pride at the continued 
growth of their city and its power facilities. 

Next time you are thinking of power, think of 
Nordberg . . . builder of America’s largest line of 
heavy duty engines, from 10 to over 10,000 horsepower. 


NORDBERG MFG. cO., , Milwaukee, Wis. 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


10 Digests for you on: 
ENGINES 
STEAM POWER 
HEAT TRANSFER 
WATER TREATMENT 





Turbocharging gives greater power output on less fuel 
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CUTAWAY of Clark Mode/ TLA-6 2000-bhp gas-engine-driven pipeline compressor 
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1 Air discharged to scavenging passage 2 Intercooler ahead of power cylinder 
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3 Exhaust gas leaving a power cylinder 
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Turbocharging two-stroke gas engines. 
By C A Chamberlain and G H Bollman, 
Clark Brothers Co. 

With demand for natural-gas fuel for 
industry and home steadily increasing, 
there has been a sharp rise in gas 
prices at the wellhead. Efficiency of 
prime movers employed to move gas 
through major pipelines cannot be over- 
emphasized. 

Turbocharged two-stroke gas engines 
driving compressors are being used 
more extensively on pipelines. This 
paper details development of a new 
type of turbocharged gas engine for 
this service. 

Though mechanical stresses increased 
only slightly over older designs, new 
engine shows a gain of 33% in brake 
horsepower. Engine is a completely 
redesigned unit using enbloc construc- 
tion with removable power-cylinder lin- 
ers. Air and exhaust passages at points 
of high-velocity flow approaching and 
leaving the cylinder-liner ports are care- 
fully streamlined. This is essential for 
maintaining low pressure drop from 
blower discharge to turbine inlet. 

Bearing sizes are considerably larger. 
This assures adequate surface for in- 
creased loads resulting from greater 
engine output. 

A number of comparisons and per- 
formance analyses show how a design 
problem of this type is tackled. Charts 
illustrate how closely the theoretical 
analysis checks with actual performance 
of a number of engines. ASME paper 
No. 54-OGP-7. 


Foundations for pipeline compressors. 
By C E Holvenstot and S G Hagerman, 
Ingersoll Rand Co. 

While directed at pipeline compres-_ 
sors, this paper contains a number of 
good pointers useful in planning founda- 
tions for other internal-combustion en- 
gine installations. It reviews the gen- 
erally accepted concept of elasticity of 
the ground and emphasizes importance 
of designing foundations to avoid res- 
onance. Origin of inertia forces occur- 
ing in all reciprocating machines is 
fully discussed. 

Engine and compressor manufactur- 
ers, as part of their regular procedure, 
send details of a foundation sized to ab- 
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Meet the man you can call 





with confidence to solve your 


thermal insulation problems 


To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation. 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center —largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 


3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance, 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 
New York 16,N. Y.In Canada, jae 
199 Bay St., Toronto 1, Ont. 4 Vv) 

*Reg. U.S. Pat. Off. a! 


Johns-Manville First in INSULATION 
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More TECHNICAL BRIEFS 


internal combustion 
engines Continued from page 162 


sorb unbalanced forces of the unit, if it 
is placed on good ground. If investiga- 
tion or experience show ground at the 
site is good, no alteration of the stand- 
ard plan is needed. Reduction of any 
standard dimensions is unwise, but in- 
creased length or width does no harm 
and provides added insurance. 

Increasing depth or height of the 
standard foundation can cause excessive 
soil loading, and if carried far enough, 
rocking. If it is necessary to increase 
height or depth, foundation should be 
placed on a generous mat to increase 
surface contact and reduce soil loading. 
Mat must be sufficiently rigid to resist 
deflection. Stiffness is obtained by pour- 
ing ribs along mat length. 

The standard foundation is unsuitable 





Begins on page 162 





for soft ground. Cases like this should 
be referred to a foundation expert. To 
assist in design, compressor manufac- 
turers will supply tabulations of unbal- 
anced forces to be encountered. While 
solution depends on local variables, de- 
sired end effect will be low soil loading. 


ASME paper No. 54-OGP-5. 


Cooling-water systems 


Economic comparison of river and 
cooling - tower circulating - water sys- 
tems. By J Lichtenstein and B C 
Sprague, Santa Fe Tank & Tower Co. 

To compare two systems, it is first 
necessary to reduce them to a common 
economic basis. Of possible combina- 
tions included by two systems, those 
of minimum total costs must be found. 
Total expenditures include equipment 
costs, capitalized cost of power require- 


—Directions for ordering papers are given on page 232 


Design and operating aspects of central-station 
steam plants for midwestern fuels and loads 


Design and operational aspects re- 
garding utilization of North Dakota 
lignite in steam-generating units. By 
H R Cowles, Otter Tail Power Co. 

Power requirements within the area 
for economic use of lignite are growing 
in a proportionate rate to the nation as 
a whole. Since 95% of the lignite re- 
serves of the U.S., 463 billion tons, are 
in the Dakotas and Montana, power 
plant use of this fuel is largely confined 
to areas within economical rail distance 
from the mines. These reserves repre- 
sent about 25% of U.S. coal reserves in 
tons and about 15% in terms of heating 
value. More than 3 million tons were 
produced in 1952 from 72 strip mines 
and 18 underground mines in North 
Dakota. 

The size of boilers burning lignite is 
growing rapidly. Within four or five 
years there may be boilers of 500,000 
to 600,000 lb-per-hr capacity. This is 
more than double the capacity of the 
present largest unit of 250,000 lb-per-hr 
capacity, still under construction. There 
is every reason to believe that before 
1967 there will be 100,000-kw turbine- 
generator units supplied with steam 
from lignite-fired boilers. 

Hydroelectric developments along the 
Missouri River will have little effect on 
supplying all power needs. Estimates 
for 1960 for Garrison Dam show a gross 
peak capability of 385,000 kw in July 
and a minimum of 180,000 kw in No- 
vember and December. These will be 
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considerable less during a dry year. 

Present integration of the Missouri 
River hydroelectric generation and 
other major power systems will require 
fuel-burning plants to supply power 
deficiencies during low water and to 
meet peak demands for power that, in 
North Dakota, occur when there are re- 
strictions on the carrying capacity of 
the river channel. ASME paper No. 
54-F-24. 


Developmental designs and operating 
experiences of the Oak Creek power 
plant. By M K Drewry, Wisconsin 
Electric Power Co. 

This plant includes 
unusual design features. 


a number of 
Operating ex- 
periences are therefore of more interest 
than in usual plants. 

Compactness, high efficiency, relia- 
bility and moderate cost are obtained 
in the turbine by having both stages 
of the 1000-F steam in the 3600-rpm 
section of the cross-compound turbine 
exhaust at an unusually low pressure, 
10 psig, through a novel cross-under 
duct construction. 

Use of a controlled-circulation boiler 
was based on safety and ability to cope 
with emergencies, even though its de- 
sign is somewhat less simple than other 
types. Boiler circulating pumps require 
25% of full-load output and are not 
without maintenance. But they have 
not been responsible for impaired out- 
puts. Development is reasonably ex- 
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ments and capitalized cost of system 
capability losses. 

This paper describes a mathematical 
method using derived equations to cal- 
culate economic specifications on which 
computations for equipment with min- 
imum total cost are based. Comparison 
between cooling-tower and river plants 
shows an existing cost differential. In 
most cases this can be eliminated by 
various savings that the cooling-tower 
plant permits, because there is relative 
freedom in choice of its location. 

General factors covered include de- 
velopment of economic equations, eco- 
nomic condenser and_ cooling-tower 
series, prototype equipment, etc. Ap- 
plication of the method to two typical 
hypothetical plants on the Ohio River 
makes this paper a most useful tool for 
designers meeting similar problems. 
ASME paper No. 54-SA-37. 





pected to reduce needed attention. 

With 1000-F superheat and reheat 
steam throughout the load range, and 
self-cleaning of furnace surfaces, three 
waterwall platens assist in absorbing 
heat at high rates. Reliability, in gen- 
eral, is highest with coolest furnaces. 

Pump costs were limited to 50% of 
kw cost at the company’s Port Wash- 
ington station. This was achieved by 
manifolding four pumps for four units, 
using higher speed pumps and design- 
ing the condensing-water system for 
minimum flow resistance after hydro- 
electric-plant practice. 

Omitting backing rings from pipe 
welds reduced cost and improved safety. 
It also permitted helpful sonic testing. 

Using two half-size boiler-feed pumps 
halved the cost, per plant kw, of pre- 
vious practice. Boiler feedwater-regu- 
lation valves are located at the feed 
pumps, improving safety, regulation and 
reducing high-pressure heater cost. 

Operating experience shows major 
objectives of new designs were reached 
without more than the normal trouble 
met with new power plants. Conven- 
tional apparatus and parts not influ- 
enced by design changes gave the major 
trouble. ASME paper No. 54-F-24. 


Hydro development 
Modern trends in the design of hydrau- 
lic turbine governors. By B R Nichols, 
Allis-Chalmers Manufacturing Co. 
Design of many hydroelectric units 
still in operation after 40 years or more 
of service was based largely on good 
judgment of the designer and limited 
field experience. Modern hydroelectric 
(Continued on page 228) 
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now available, the efficiency and cleanliness 
of bituminous coal will amaze you! 





Surprising economy. Conveniently 

accessible and highly efficient in modern 

use, bituminous coal from mines on the wy a ga : oF 

B&O keeps fuel costs low. 2 

Convenient storage. Bituminous 

coal can be stored anywhere with 

safety. This eliminates the need for 

expensive storing facilities. 
Reserves for centuries. Plants built for 
bituminous coal] are assured a continuity 
of fuel supply regardless of emergencies. 
On the B&O alone, are reserves estimated 

tas ‘Outamto at 25 billion tons! 
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Packaged electronic circuits helps speed maintenance 


1004 + A new development in electronic 
controls is the arrangement of various elec- 
tronic circuits in separate units, known as 
Sealpaks. Method is said to give greater 
protection to electronic elements in controls 
and to facilitate ease and speed of main- 
tenance. Each unit contains its own elec- 
tronic circuit for its own particular purpose. 
Sealpaks are mounted on the panel, each 
independent from the other, and are inter- 
connected by attaching leads to screw-type 
terminals. Components are sealed in plastic 


and encased in metal enclosure to provide 
protection against dirt, corrosive atmos- 
pheres, vibration and shock. 

Greatest advantage of method is said to 
be simplicity of maintenance. When trouble 
occurs it is necessary to test only a rela- 
tively few connections according to a pre- 
determined test procedure. Sealpak in 
which trouble lies is disconnected and re- 
placed with new unit in a matter of min- 
utes. Full details available on request to 
the manufacturer. 


Reliance Electric & Engineering Co, 1088 Ivanhoe Rd, Cleveland 10, Ohio 
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Wet-dust collectors 


1023 + Centrifugal wet dust collector, 
Type CW-1, solves dust control problems 
that cloth type collectors cannot handle. 
These problems include high temperature 
or moisture; explosive or combustible dusts; 
corrosive, highly abrasive or obnoxious 
dusts; or a combination of the foregoing. 

Collector is of counter-current design and 
of tower type construction. It consists of 
multiple wet vane sections and a final water 
entrainment vane section. Diameter of col- 
lector varies in proportion to air volume 
handled and number of wet vane sections is 
governed by application requirements. 

Water supply enters above top wet vane 
section and flows downward or counter to 
upward flowing air, which enters collector 
through the lower tangential inlet. Patented 
vane is said to provide increased impinge- 
ment surface and impart centrifugal action 
to both air and water to produce thorough 
intermiixing. Water and dust are discharged 
as sludge from lower cone and clean air 
from air outlet at top. After clarification 
in settling tanks, water may be recirculated 
since no spray nozzles are used, the water 
inlet being an open end pipe. 

Pangborn Corp, Hagerstown, Md. 
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Industrial television camera 
1050 «+ Closed circuit UtiliVue, series 400, 
camera can be used either with Video 
monitor or with standard TV receiver and 
can be tuned to any channel from 2 to 6. 
Controls and power supply are built into 
camera. No separate power unit or multi- 
conducter cable is needed. Voltage regula- 
tion is built-in and camera has automatic 
illumination compensation. 

Diamond Power Specialty Corp, 

Lancaster, Ohio 





Bench model demineralizer 
1051 + Regenerative type demineralizer is 
completely packaged unit requiring only 
15x8-in. of counter space. Known as Model 
L-20, it will supply to 20 gph of super high 
purity water at a chemical cost of only 
pennies for each 100-gallons produced, ac- 
cording to manufacturer. Dual action de- 
sign enables two columns to do work of 
four. Raw water is filtered through a stain- 
less steel screen, then is given two de- 
mineralizations—passes through two col- 
umns, each containing a cation resin bed 
and an anion resin bed—to produce a dually 
deionized effluent of less than 1 ppm. 

Penfield Manufacturing Co, Inc, 

19 High School Ave, Meriden, Conn. 
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1248 Operating Cycles 
Through 24 Years 
Prove Quality Valve Buying 


... for main steam service, for instance 


The Installation 


At the Champion-International Paper 
Mill, Lawrence, Mass., featuring Crane 
400-pound steel gate valve in main steam 
line to turbine. Working pressure: 400 
psi at 600 deg. F. 





_ 


Valve Service Ratings 
SUITABILITY: Never a question 





FEATURES: Quality throughout 
MAINTENANCE COST: Not a cent 
SERVICE LIFE: 24 yr.—still in line 


OPERATING RESULT: Lower power costs The Case History 


AVAILABILITY: Regular Crane Catalog item Installed in 1930, this Crane valve has been in 
_ continuous use ever since. In 24 years the valve 
ries has not required service or maintenance of an 
The Valve ; kind. % y 
Improved constantly through theyears, ; More significant is the quality of performance of 
Crane steel valves for elevated pres- this 8-in. steel gate valve. Operated for week-end 
sures and temperatures are known ‘a : shutdown of the turbine, it has never failed to re- 
and respected everywhere for out- spond to the handwheel with smooth, steady 
standing, low-cost performance. action. Both seating and stem seal remain as 
a tight as when the valve was first installed. 





They’re made in the widest range of 
body and trim materials—in all pres- Performance like this begins in just one way— 
sure classes and sizes—with screwed, # . by making quality the first consideration when 
buying valves. Today, such a buying policy is 
sounder than ever and Crane quality, more than 
ever, helps assure the best results at lowest 
ultimate cost. 


flanged, or welding ends. See your 
Crane Catalog, or consult your Crane 
Representative. 





THE BETTER QUALITY... BIGGER VALUE LINE ...IN BRASS, IRON, STEEL 


CRANE VALVES 4bz| 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois / j \ 
EE 
Branches and Wholesalers Serving All Industrial Areas : 


VALVES + FITTINGS + PIPE + PLUMBING © HEATING 
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More EQUIPMENT NEWS 


Electric brakes and clutches 


1020 + Replaceable face brakes and sta- 
tionary field clutches are available in sizes 
with torque ratings from 8 lb-in. to 700 lb-ft. 
Brake features replaceable facing, similar 
to lining found in automobile brakes. This 
feature is said to make it possible for brake 
to last as long as any machine on which it 
is installed, since the only part subject to 
heavy wear—the facing—can be easily 
changed. Brake contains only three main 
parts: field, armature and replaceable face. 
Clutch operates on “stationary field” prin- 
ciple, a method for inducing current into a 
rotating coil. No slip rings are needed. 
Warner Electric Brake & Clutch Co, 
Dept PR, Beloit, Wisconsin 





For more data on these 


items, use post cards 
p 175 


identify your request with item number. 





Heavy duty cam clutches 


1022 + Ball bearing overrunning clutches, 
Series K, are available for indexing, back- 
stop and general duty machinery applica- 
tion. Extra heavy duty units have toothed 
inner race driving member that actuates 
closely spaced independently sprung cams. 
Typical applications include dual, two- 
speed, forced, induced and ventilating fan 
drives in power plants and heavy industries. 
Tapped holes in ends of clutches permit 
attaching sprockets, gears, pulleys or ratchet 
arms for drive requirements from 1300 to 
6000 ft-lbs. Full details on request. 
Morse Chain Co, 7601 Central Ave, 
Detroit 10, Michigan 


- 


ees) 
Begins on page 166 





Totally enclosed motor is designed for taconite mill service 


1005 + Enclosed motor is designed to re- 
sist deleterious effects of taconite dust. 
Unit is available with or without internal 
gearing. In the new motor shaft seals have 
extra long sleeves of close tolerance and are 
made of non-magnetic material. End brack- 
ets and retaining bolts are compound-sealed 
to obtain nearest approach to a hermetically- 
tight joint. 

Because completely enclosed motors have 


? 


a tendency to “breathe” when heating and 
cooling, which may cause taconite and/or 
moisture to intrude, housing has a filtered 
path of low resistance. Any air drawn in 
during expansion or contraction follows the 
filter path, and does not pass through bear- 
ings. These filter areas completely seal out 
taconite and other dusts, according to man- 
ufacturer. Descriptive literature available 
on request to the company. 


U.S. Electrical Motors Inc, Box 2058, Los Angeles 54, California 


Compact speed reducers 


1012 + Worm gear speed reducers, C line, 
are said to provide greater capacity within 
more compact dimensions. Three designs in 
13 sizes are to be manufactured. First five 
sizes, within the 1/100 to 5 hp range, in 
ratios of 5:1 to 60:1, are available and 
balance of sizes will be available soon. 
Manufacturer states that with greater ca- 
pacity built into each size reducer, smaller 
units may be used to meet individual re- 
quirements in many instances. Units are 
equipped with gears, bearings and shafts 
rated for AGMA Class 1 service. Request 
bulletin HW 654 for further information. 
Winsmith Inc, Springville, N. Y. 
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Vertical speed reducers 


1013 + Vertical Shaft-King speed reducers 
are shaft-mounted units designed for appli- 
cations where driven machine shaft is in a 
vertical position or nearly so, such as on 
mixers, agitators and liquid processing ma- 
chines. Units are available in 13:1 and 
20:1 ratios for requirements through 42 hp. 

Reducers can be supplied with torque-arm 
overload release that gives complete pro- 
tection to driven machine, motor and drive, 
for operations where jam, choke or shock 
loads may occur. Further information avail- 
able on request to manufacturer. 

The American Pulley Company, 

4200 Wissahicon Ave, Phila. 29, Pa. 
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Steam Electric Station... 


POWER * 


At — Aurora 





The four Allis-Chalmers pumps at the Aurora Steam Elec- 
tric Station — installed two to a power unit — are 6x6, 
9 stage, rated 475,000 Ibs/hr, 1035 gpm at a total dis- 
charge pressure of 1585 psig. Water temperature is 300 F, 


Minnesota Power & Light Installs 
4 of these Highly Reliable Pumps 


HE NEW 88,000-KW AURORA STEAM ELECTRIC 

PLANT at Aurora, Minn., is a model of mod- 
ern design and efficiency. Equipment was care- 
fully chosen for its ability to provide extra 
dependable, low-cost operation. 

On this basis Minnesota Power & Light Co. 
— working with its consulting engineers, 
EBASCO SERVICES INCORPORATED — 
bought four Allis-Chalmers barrel-type boiler 
feed pumps. 


WHAT ARE YOUR PUMP NEEDS? 
Whether you require boiler feed, condensate, 
circulating or other power plant pumps — a 


careful study will reveal why more and more 
utilities are specifying Allis-Chalmers. Check 


‘ the design features, the operating advantages, 


the provisions that make a pump easier to 
maintain, or service. You, too, will find it pays 
to standardize on Allis-Chalmers Power Plant 
Pumps. 


ONE SOURCE FOR THE ENTIRE UNIT 
Allis-Chalmers can supply the complete unit 
of pump, motor and control — all of coordin- 
ated design and manufacture. And you get 
one responsibility, one reliable guarantee of 
satisfaction covering the whole unit. A-4407 


SS —————E 


A-C district Office ¢ or a 
Ask for bulletin 08B7899. 


ALLIS-CHALMERS 
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Portable fire-fighting unit is powered by 3500-w generating plant 


1006 + Multi-purpose portable fire-fighting 
unit is powered by 3500-w, ac, Onan elec- 
tric generating plant that provides power 
for pressure pump and floodlights, and also 
serves as emergency electric source for com- 
munications, electric tools, etc. 

Unit utilizes a chemical solution called 
Unox that multiplies effectiveness of water 
from 10 to 20 times. This solution, which 


is UL approved, makes water more effective 
on class “A” and “B” fires. Manufacturer 
claims apparatus can extinguish a roaring 
diesel fire in 27 seconds. Unit is ideal for 
applications where both auxiliary fire-fight- 
ing equipment and emergency electric 
plants are priority items. Request “Versa- 
tile Power” folder from manufacturer, for 
complete information. 


National Alarms Corporation, Lafayette, Louisiana 





Portable fluorescent light 
1053 + Portable fluorescent floodlight uses 
6 standard 15-w fluorescent tubes and is 
made for 110-v ac service. Unit is weather- 
proofed for indoor or outdoor use and con- 
tains separate switch for zero-weather start- 
ing. Heavy pressed-steel case is 21x21-in. 
Weighs only 33 Ibs. UL approved. Complete 
information available from manufacturer. 

Electric Cord Co, 195 William St, 
New York 38, N. Y. 


For more data on these 


items, use 


post cards p 175. Identify your request with item number. 


Center drive and take-up 
1021 * Medium duty center drive and 
take-up can be combined with roller gravity 
conveyors to form belt or live roll convey- 
ors. Unit is furnished with %- to 1l-hp 
gearhead motors with maximum effective 
pull of 300 Ibs. Combination unit is de- 
signed to use regular 3-ply belting. Widths 
of 12 to 24 in., in 2-in. increments, available. 

Lamson Corp, Syracuse, N. Y. 


a to 
— 9% 
Meter test switch 
1054 + Meter test switch operates on prin- 
ciple of fixed contacts and sliding link. 
Low contact resistance is assured by non- 
adjustable heavy spring whose pressure does 
not change with time. Complete details 
in manufacturer’s bulletin 48. 
Eastern Specialty Co, 
Philadelphia 40, Penna. 





Miniature current transformer is suitable for 600-v circuits 


1002 + Butyl-molded miniature current 
transformer, JCA-O, features both window- 
type and bar-primary construction. Unit 
is designed for operating meters and instru- 
ments and can be used on either single- 
phase two-wire or polyphase circuits. Rated 
at 600 v, it is suitable for use on any cir- 
cuit of 600 v or below. Window-type unit 
is said to be ideal for operation over a bar- 


primary conductor on circuits up to its rated 
voltage. Two current ratings, 200:5 and 
400:5 amps are available in both window 
and bar-primary models. Device is built to 
carry its rated current continuously with a 
55 C ambient temperature without overheat- 
ing. With a 30 C ambient temperature it 
will carry 200% rated current without ex- 
ceeding the allowable 55 C rise. 


General Electric Company, Schenectady 5, New York 


READER SERVICE SECTION 





Why your 
Ljungstroms 
are so efficient 


—year 
after year 
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Air Preheater Corporation Field Engineers aim to visit 
every Ljungstrom Air Preheater in this country at least 
once a year. Their main objective is to increase availability 
and assure you a maximum return on your investment. 
They are always available for consultation. 


This is just another reason why the Ljungstrom Air Preheater 
is the most economical heating surface on the modern boiler. 


THE AIR PREHEATER CORPORATION 


60 East 42nd Street 
New York 17, N. Y. 





More EQUIPMENT NEWS 


Turbines with pressure regulators designed for boiler feedwater use 


1001 + Designed for boiler feedwater ap- 
plications requiring precise automatic con- 
trol of water pressure, regulators can be 
used with any of manufacturer’s horizontal 
or vertical turbine models. Regulators are 
furnished with direct-acting or remote con- 
trol. They can be arranged to maintain 


Begins on page 166 
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constant pump discharge pressure or con- 
stant differential over boiler pressure. 
Regulator controls turbine speeds to nor- 
mal rating, but above this point the turbine 
governor prevents overspeeding. Emergency 
trip valve remains independent. Request 
catalog 500 for complete information. 


Dean Hill Pump Co, Dept 10, 4000 E 16th St, Indianapolis 7, Indiana 





Explosion-proof motors 
1019 + Manufacturer has added a 1250-hp, 
2300-v, 1780-rpm unit, Type ANZZ, to its 
line of UL approved explosion-type motors. 
This represents the largest machine of its 
kind to gain UL approval. Units are modi- 
fication of company’s totally-enclosed, fan- 
cooled motor line with tube-type air-to-air 
heat exchangers. For industries where ex- 
plosion-proof drives must be specified. 

Allis-Chalmers Manufacturing Co, 
Milwaukee 1, Wisconsin 


Press-fitted pillow blocks 
1014 + Pillow blocks with heavy-duty 
self-aligning roller bearings for press fit 
on shafts are particularly adaptable for use 
in steel mills and other heavy industries. 
Press fit of bearings on machined shafts 
assures positive concentric mounting. Series 
LPK7800F “Mill Bearings” are available in 
bore size range of 3.1496 to 7.4803 in. Re- 
quest book 2565A for full information. 

Link-Belt Co, 307 N Michigan Ave, 
Chicago 1, Illinois 


Reinforced conveyor belt 
1052 + Ribbons of high tensile steel wire 
prevent accidental rips from running the 
length of a new type rubber conveyor belt. 

According to manufacturer, wires run- 
ning across the belt at 3-ft intervals act as 
barriers against rips when sharp objects 
penetrate belt, become jammed and slice 
the belt like a knife. Wire ribbons are po- 
sitioned beneath the first fabric or cord ply 
and placed across the width of the belt. 
Wires are used in combination with longi- 
tudinal nylon breaker. 


B F Goodrich, Akron, Ohio 





Magnetic disk brakes 
1015 + Redesigned magnetic disk brake, 
H-70, is for use on rerated 3-20 hp motors 
and is available in maximum torque ratings 
of 10 to 105 lb-ft. Unit is designed to 
mount on frame sizes 213 through 286 and 
is up to 15/16 in. shorter than previous 
brakes. Spring set solenoid released brake 
is supplied for either horizontal or vertical 
motor mounting or independent floor mount- 
ing and is available with standard or 
dust-tight, waterproof enclosure. 
Stearns Magnetic Inc, 
Milwaukee 46, Wisconsin 


READER SERVICE SECTION 


For more data on these items, use post cards 
p 175. Identify your request with item number. 





CHECK THESE TOO... 


Packless proportioning pump 
Backward-curve blowers 
Midget size dust collector 
Float-type moisture trap 
Corrosion-resistant bellows 
Capacitive level indicator 
Herringbone speed reducers 
Snap-on pipe insulation 
Emergency lighting unit 
Anti-seize thread compound 


wuvuvvU ve eee 





ONL WELL 


AIR COMPRESSORS 


MINING | COAL SCREENS 


a 


7 A v) ») I 
DIESEL POWER 


ad / PA > - BELTS If you use equipment powered 


MANHATTAN 


by multiple V-belt drives, you can step up pro- 
duction efficiency — and lower costs — with 
R/M V-Belts. R/M Super-Power V-Belts and 
Condor V-Belts are the smoothest running 
V-Belts made because every part of their con- 
struction is precision-balanced. Straight side- 
walls on these V-belts provide more grip, less 
slip, trouble-free performance. They last longer 
and do more work, too. On some drives you can 
count on 40% greater horsepower capacity with 


RUBBER 


7 a ae 


DIVISION 


LUMBER | SAND & GRAVEL 


? 
MACHINE Lie)e) &) 


/ Ke 
Sy 


ORE REFINING 


R/M Super-Power V-Belts as compared to 
regular V-belts ... or do an equal job with 
fewer belts! 

Whatever your particular V-belt needs, either 
R/M Super-Power or Condor is your assurance 
of longer belt life, improved performance and 
greater drive economy at your plant... ““More 
Use per Dollar”. Consult an R/M represen- 
tative. Ask him about R/M Hose, Transmis- 
sion, Conveyor Belts and other industrial rub- 
ber products for every use... in every industry. 


PASSAIC NEW JE 08 T 


INC. 





Flot Belts 


Roll Covering 


V-Belts Conveyor Belts 


Tank Lining Abrasive Wheels 
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Other R/M products include: Industrial Rubber * Fon Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles © Packings * Engineered Plastic, and Sintered Metal Products * Bowling Balls 
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Stops Scale in Seawater Evaporators 


HAGEVAP LP* has been in continuous use in the large modern 
distillation plant on the S.S. United States, maintaining scale-free 
evaporators and assuring production of the highest quality fresh 
water, throughout her two years as queen of the North Atlantic pas- 


senger service. 

These results on the S.S. United 
States confirm similar experience by 
United States Lines on the S.S. 
America, where HAGEVAP LP was 
introduced in the spring of 1949. In 
the intervening five years, the four 
multiple-effect salt-water evapora- 
tors on this liner have required 
almost no chemical or mechanical 
cleaning, while continuously and 
currently producing at better than 
rated capacity. 

The two new luxury passenger 
liners of American Export Lines, the 
S.S. Independence and S.S. Con- 
stitution, entered the Mediterranean 
service in 1950 with HAGEVAP 
LP specified initially as the evapora- 
tor feed treatment. After four years’ 
service, the huge seawater evapora- 
tors on these vessels are still free 
of scale deposits. 

HAGEVAP LP feed treatment de- 
veloped by Hall Laboratories and 
applied in the marine field by Bull 
and Roberts, Inc., is now the ac- 
cepted standard for vacuum-type, 
single or multiple-effect seawater 
evaporators, and in most cases is 
specified by the owners or builders 
on new construction of passenger, 
cargo or tank vessels. In recent years, 
completely automatic feed treating 


equipment has been perfected, com- 
pleting the full development of what 
amounts to push-button control of 
the problem of scale accumulations 
in seawater evaporators. 


Wall Wrecker Whipped 

Three times in two years an east- 
ern Pennsylvania hospital had to 
tear out a wall in a new domitory 
building to replace corroded con- 
densate return lines. Leaking lines 
had also stained ceilings and brick- 
work in other parts of the building, 
and the replacement of traps and 
unit heater coils was a constant 
expense. 

Hall field engineer R. B. Carey 
recommended treatment of the sys- 
tem with a few ppm of Hagafilm,* 
which forms a thin film on the metal 
condensate lines. 

In the three years since Hagafilm 
treatment was instituted, there has 
been no further failure of the con- 
densate return system in any part 
of the building. Maintenance and 
replacement of traps and heater coils 
has ceased to be a problem. 


*Registered Trademark 





Hall Engineer to be 


Guest Speaker 


R. K. Scott, head of the Identifi- 
cation Group at Hall Laboratories, 
will be a guest speaker at the X-Ray 
Diffraction School of the General 
Electric Company to be held in 
Milwaukee from September 27 to 
October 1. Subjects to be discussed 
will include the application of X-ray 
diffraction and fluorescence to chem- 
istry, metallurgy, ceramics and other 
fields. 

Mr. Scott will describe the work 
done by his group at Hall Labora- 
tories, where X-ray diffraction is 
one of the means used to tell what 
substances are present in all sorts of 
samples of solid material. More than 
a hundred different constituents have 
been identified in deposits from 
boilers and other equipment in sys- 
tems using water for all sorts of 
industrial operations. 


Pamphlets Available 

A series of pamphlets and book- 
lets pointing out the practical im- 
portance of various phases of water 
conditioning has been published by 
Hall Laboratories. 

Four of the pamphlets are now 
available on request. 

1. What is Hall Laboratories? 

2. Sources of Water 

3. Boiler Water 

4. Laying-up Equipment 


Industrial WaterProblems 
Require Special Handling 


There are no “stock answers’”’ to 
industrial water problems. For in- 
formation, write, wire or call Hall 
Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


Water is your industry’s most im- 
portant raw material. Use it wisely. 


HALL LABORATORIES, INC.—CONSULTANTS ON PROCUREMENT, TREATMENT, USE AND DISPOSAL OF INDUSTRIAL WATER 
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I want details on these New Products: 
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) Send me these FREE Bulletins: 
Sitig@igiwias= = a 


To get more info 


* 
on new equipment I want details on these New Products: 




















or FREE copies RS 5 ee Se | ee | ee 


Send me these FREE Bulletins: 
of latest bulletins CICILILILIC Se eee 


Please use before Feb. 1, 1955. Void ofter this date. 10/54 














follow these 
easy steps 


Preceding pages tell you what's new U want details on these New Products: 
in plant equipment. Each item is num- a | [ [ os ] [ ~] 
bered. For more details on any item ' aoal 


write its number hereé \ Send me these FREE Bulletins: 


' 


New free catalogs ond bulletins ore AS Mi A tS 8 


listed beginning on back of this page 














To order those you want, write in their Please use before Feb. 1, 1955. Void after this dote. 10/54 


item numbers here 


Put 2¢ stamp on self-addressed card and mail 
it to us. We'll pass along your request to the 
various companies, they'll send the info 
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This month's FREE Literature 





Power 


Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 

















Power 


Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


Power 


Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 
































AIR CONDITIONING, HEATING 
AND VENTILATING 


1 Industrial fans, Type XL, with 11 to 60-in. 

inlet diameters. Static pressures to 18-in., 
volumes to 130,000 cfm. vour-aaee bulletin 702. 
Clarage Fan Co, Kalamazoo, Michigan. 


2 Exhaust fans. Dimensions, capacities, ap- 
lications in bulletin 600-B. Fort orth 
Steel Machy Co, Box 1038, Fort Worth 1, Tex. 


3 Blower wheel designed for heating and air 

conditioning industry. Diagrams, construc- 
tion data in 4-page bulletin. Mayne Products Co, 
324 Harries Building, Dayton 2, Ohio. 


fe V-belt driven fans, MD Line. Specs, per- 

formance charts, dimensions in bulletin 
MD-101. xRequest direct on company letterhead. 
Chicago Blower Corp, 9867 Pacific Ave, Franklin 
Park, Illinois. 


4 Backward-curve blower, sizes 12% to 36%- 

in. Self-limiting hp characteristics. Me- 
chanical and engineering features in 4-page 
bulletin. Fan & Blower Div. The Peerless Electric 
Co, W Market St, Warren, Ohio. 


5 Steam diffuser for direct open-tank water 

heating. Capacities to 150 gpm at 100 lbs 
steam and 100 F temperature rise. Cutaway, 
capacities on single-page bulletin. O’Brien Steam 
Specialty Co, Inc. PO Box 217, Eastwood Station, 
Syracuse 6, New York. 


- Plate-type fin and round tube core for en- 

gine ooo units and air conditioning 
heating and cooling functions. Two-page bul- 
letin 6554. Young Radiator Co, Racine, Wisconsin. 


BOILERS AND AUXILIARIES 


7 Packaged boilers, Type W-1, 2, 3, have ca- 
pacity range of 4100 to 30,000 lbs of steam 
per hr. Engineering data, photos, specs in 9-page 
ulletin WT-7. Wm Bros Boiler & Mfg Co, 10567 
10th Ave SE, Minneapolis 14, Minnesota. 


8 Small boilers available in 50 to 80 hp (15 

to 150 psi steam, 30 i hot water). Specs 
and drawings in 4-page bulletin AD-135. Cleaver- 
Brooks Co, 326 E Keefe Ave, Milwaukee 12, Wis. 


9 Gas-oll burners, Serics OF. Photos, s » 

pee and diagrams in 4-page bulletin 
R-230. lipse Fuel Tap neering o, 1001 Bu- 
chanan St, Rockford, Illinois, 


10 Industrial burners and burner systems for 

gas, oil or combination. Selector table, 
photos, specs in 4-page bulletin. The Anthony 
Co, 47-33 5th St, Long Island City 1, N. Y¥. 


ELECTRIC, MECHANICAL CONTROLS 


11 Temperature controller, incorporates two 

complete systems for measuring and con- 
trolling two temperatures. Applications and con- 
trol forms in 2-page bulletin 6430. Minneapolis- 
Honeywell Regulator Co, Industrial Div, Station 
64, Wayne & Windrim Aves, Philadelphia 44, Pa 


12 Switchgear. Two, 24-page bulletins, 

6004-A on low-voltage and 7004-B on high- 
voltage switchgear. Photos, diagrams, specs. 
Specify bulletin desired. I-T-E Ci.cuit Breaker 
Co, 19th & Hamilton Sts, Philadelphia 30, Pa. 


13 Current limiting fuses, Type CLF, for low 

voltage circuits where conventional fuses 
do not have adequate ee capacity. 
Eight-page bulletin 16-74. General Electric Co, 
Construction Materials Div, Bridgeport 2, Conn. 


14 Fuse reducers. Pog Mentione, photos, specs 
in 2-page bulletin 8. Trico Fuse Mfg Co, N 
5th at W Chambers, Milwaukee 12, Wisconsin. 


15 Contrel centers, centralize electric motor 

control where motors are used in quantity. 
Specs, photos, selector charts in 16-page bulletin. 
Square D Co, Industrial Controller Div, 4041 
Richards St, Milwaukee 12, Wisconsin. 


16 Temperature-monitoring systems. Photos, 
oy. specs in 7-page bulletin 70. 

Thermo Electric Co, Inc, Saddle River Township, 

Rochelle Park Post Office, New Jersey. 


(Continued on page 234) 
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HERE’S YOUR 


> © PLANT 


“N One purchase, backed by undivided responsibility. 


“N Shipped completely assembled after factory tests to 
assure highest operating efficiency. 


“N More than 80% thermal efficiency guaranteed. 
N 4-pass design provides 5 sq. ft. of heating surface 
per b.h.p. 


‘N Induced draft fans which are built-in eliminate the 
need of an expensive chimney. 


‘N Simple installation requires no special foundation. 
NN Clean, quiet operation. 


NN Heavy-duty, rugged construction assures long-lived 
dependability. 


‘N Burner equipment to suit your fuel: gas, oil or both. 


“N18 sizes from 20 to 600 b.h.p. for pressures up to 
250 p.s.i., or for hot water heating. 


‘N For complete details, write today for catalog 600. 


SUPERIOR COMBUSTION INDUSTRIES, Inc. 


Factory: Emmaus, Pa. 
Executive Offices: Times Building, Times Square, New York 18, N. Y. 
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George Edwards’ 


Scrapbook 


A large Eastern oil refinery finds production is up 
15% since they painted drab old equipment all colors 
of the rainbow. One tank is now chartreuse, pipes 
around it are a vivid blue, building daffodil yellow. 
and towers a chalk white with bases of Kelly green. 

Furnace for heating crude oil is lavender. Before, 
furnaces were painted black to conceal spillage. With 
light colors, men are more careful. Streaks show up 
leaks—they are repaired at once. Everyone takes pride 
in preventing spills; they keep an eye on each other. 

Who selects the colors? Why, employes who work in 
the area. Electricians decided on aqua blue over white 
for their shop—after casting many votes. Point is, 
since they work there, management lets them decide. 
Would your wife be happy if you painted rooms in 
your home the colors you want? 

Also, old greasy floors of the refinery are being tiled 
because men hate to track dirt around. As soon as a 
floor is tiled, streets around the building are paved 
to keep tile clean. Now that refinery is clean, men stay 
on the job longer, work harder because environment 
is more pleasant. This idea could pay off big in many 
power plants and factories that still remind me of some- 
thing out of Dante’s Inferno. 


The man who does not do more work than he’s paid 
for isn’t worth what he gets. ABRAHAM LINCOLN 


At long last, the first solar battery has been made by 
the Bell Telephone Laboratories. Strips of treated sili- 
con, about the size and thickness of razor blades, 
collect sunlight, which liberates electrons from silicon. 
Each strip delivers current at half a volt. Strips can 
be connected in series for desired voltage. Chemical or 
other batteries may be used to store electricity from 
solar batteries on sunless days, during the night. 

In bright sunlight, a square yard of strips delivers 
50 watts. About 6% of the energy in light striking the 
strips is converted into electricity. The sun sends our 
earth over a thousand trillion kilowatt-hours a day. 
So you see that some form of solar battery may post- 
pone a crisis of running out of oil, then coal, in the 
indefinite future. 

It would certainly be interesting to visit a power 
plant, say, in 2954, a thousand years from now, to see 
what a power engineer’s job will be like. Any ideas? 


Dw you KNow that power steering is nearly 100 years 
old? A distant ancestor of the power-aided steering on 
today’s new cars is this steam sieering engine of 1858. 
Frederick E Sickles, who deserves to be better known 
for his fine engineering work, installed this equipment 
on the steamship Augusta plying between Savannah, 
Ga., and Fernandina, Fla. 

In the photo, Frank Taylor of the Smithsonian In- 
stitution, Washington, D. C., is showing a visiting air- 
man how the steering wheel operates the valves of the 
engine, which turned the ship’s rudder. 

Sickles also invented a successful variable drop 
cutoff valve gear, patented in 1841, but his work was 
overshadowed by George H Corliss’ success. Later, 
he applied the governor to the drop cutoff gear. 





History repeats itself, but some people never learn. 
For example, the Pilgrim Fathers set up a communist 
system in Massachusetts. Each person contributed to 
a common storehouse. But when the harvest came, 
there wasn’t enough grain to go around because every- 
one let George do the work. The people complained 
they were too weak from want of food to work—they 
stole from each other—and things got pretty rough. 

Governor Bradford finally put everyone on his own. 
\s he wrote in his journal, “This had a very good 
success; for it made all hands very industrious, and 
much more corn was planted than otherwise would 
have been. Now there is more corn than we can use, 
and we save a great deal of trouble and everyone is 
better contented.” 

That was in 1623, yet today there are many people 
who don’t realize that none of the Utopian ideas tried 
for thousands of years has produced so much for so 
many as our practical American competitive system. 
I’d sure hate to have to make a new start in some 
other country. How about you? 


Be careful of another’s feeling. Wit and humor at the 
other fellow’s-expense are rarely worth the effort, and 
may hurt where least expected—that’s my experience. 


Prends 


Engineer 
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CHEMICAL CLEANING SAVED 
400 TONS OF COAL PER YEAR 


Fly ash, soot and carbonate deposits removed from 
condenser by Dowell; vacuum increased 





Fly ash and carbonate deposits on the water side of an 
800-KW turbo surface condenser had reduced vacuum 
from a normal 28” to 24”. The temperature of the 
water leaving the condenser had dropped from 95°F. 
to 85°F. 

These deposits were removed by Dowell Service with 
specially prepared liquid solvents. Result: the con- 
denser was restored to its normal operating efficiency. 
The steam requirement was reduced by 2.5 pounds per 
kilowatt hour. On the basis of 8,000 hours of yearly 
operation, the plant engineer calculated a saving of at 
least 400 tons of coal per year. 

Dowell chemical cleaning methods can be used on 
hundreds of different kinds of industrial equipment. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers - 
Pipe Lines * Piping Systems - 


Chemical Services for Oil, Gas and Water Wells 


Engineers especially trained for this kind of work do 
the job for you. They apply solvents according to the 
technique demanded by the job: filling, spraying, 
jetting, cascading or vaporizing. Dowell liquid solvents 
can go wherever steam or water will flow, reaching 
places inaccessible to other cleaning methods. Scaf- 
folding is unnecessary. Dismantling and downtime are 
kept to a minimum. 

A call for Dowell Service will bring experienced per- 
sonnel to your plant within a few hours with all neces- 
sary chemicals, pump trucks and control equipment. 
For complete information and estimates on the clean- 
ing of your equipment, contact the nearest Dowell 
office, or write directly to Tulsa, Dept. J-23, 


DOWELL 


Condensers + Heat Exchangers » Cooling Systems 
Gas Washers + Process Towers 
Process Equipment + Evaporators + Filter Beds + Tanks 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 


DOWELL INCORPORATED ¢ TULSA 1, OKLAHOMA 
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AVAILABLE IN 
MANY SIZES AND 
IN TURBINE OR 
MOTOR DRIVE 


te 4 I 
WING PACKAGE DRAFT INDUCER 


MOTOR AND FAN DESIGNED AS ONE 
COMPLETE REMOVABLE UNIT 


MAKES INSTALLATION EASIER 


FACILITATES INSPECTION AND 
MAINTENANCE 


SAVES SPACE 


ELIMINATES WATER COOLING OF 
BEARINGS 


INTERCHANGEABLE INLETS—TOP, ; 
BOTTOM OR SIDES WING PACKAGE DRAFT INDUCER AT 


PLANT OF WELCH GRAPE JUICE CO. 
NO LUBRICATION REQUIRED 
—BEARINGS PRE-SEALED 


Write for complete details 


L.J. Wing MfQ.Co. 


50 Vreeland Mills Road 
Linden, New Jersey 


Factories: Linden, N. J. 
and Montreal, Canada 





SEVENTY-FIVE YEARS AGO 


In 1879, L. J. W 
inventor, founded 
is now celebrating 
versary. Three years 
tr. Wing invented the 
re his name, Gener 
(above) and 27 


© company tha 
its 75th aan 
before, when 
Disc Fan that 
al George A. 
6 soldiers of the 








More EQUIPMENT NEWS 


___ Begins on page 166 
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Sight flow indicator 
1025 + Ball type indicator is recommended 
for use with water having a high silt con- 
tent. Installed in piping for vertical upward 
flow, displacement of Neoprene ball indi- 
cates flow. Available in bronze or cast iron, 
in sizes *% to 2 in. and in male and female 
connections. Data sheet 142 available. 
Stets Company, 1440 Broadway, 
New York 18. New York 





For more data on these items, use post cards 
p 175. Identify your request with item number. 





Packless proportioning pump 
1016 + Proportioning pump with no pack 
ing, high speed valves and pulse free flow is 
claimed to meter quantities from 5 ce to 6 
gals per hr per feed, dependent somewhat 
on material being handled. Standard speed: 
range from 27 to 909 strokes per min and al 
higher speeds and capacities, flow is con 
tinuous for all practical purposes. Gases 
and vapors are vented automatically. Stand 
ard units will develop pressures to 2500 
psig. Full details from manufacturer. 

Hills-McCanna Co, 3025 N Western 

Ave, Chicago 18, Illinois 


Submersible turbine pumps 
1035 + Units are designed to meet de- 
mands for larger volumes of water than 
are obtainable with conventional types of 
water systems. Capacities range from 600 
to more than 7000 gph. Entire pumping unit 
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On-the-spot help and advice is part of the job for every Standard Oil 
lubrication specialist. Here Chief Operator G. C. Barlow and Standard's 
R. R. Spargo examine color and clarity of NONPAREIL during regular 


periodic check-up. 


“We picked the only oil 
with a turbine life-time 
guarantee!”’ 


NONPAREIL 


TRADE MARK 


Turbine Oil 


STANDARD 


@ “When our new Power Plant was planned, your turbine oil guarantee 
impressed all concerned at the Corn Belt Power Cooperative at Humboldt, 
Iowa,” says Chief Operator G. C. Barlow. “Only Standard offered a guarantee 
on turbine oil for the life of the turbine—so we chose Standard’s NoNPAREIL 
Turbine Oil—and we’ve been completely satisfied since.” 

Specifically, Standard guarantees that the acidity of Nonparem. Turbine 
Oil will never exceed a neutralization number of 0.15 KOH/gm. This means 
an absence of sludge and deposits in governors and filters. The whole system 
stays clean. The oil never needs to be removed for treating or cleaning. 


Corn Belt’s first three turbines were initially filled with Nonparein 
Turbine Oil in 1950 and 1951. Since then periodic checks have shown that 
the neutralization number has never exceeded 0.04 KOH/gm. The turbines 
have operated perfectly without any cleaning or changing of oil. Naturally, 
when a fourth turbine was recently added it too was filled with NonpareIL. 

NonparEIL has been making records like this in turbines large and small 
for more than 25 years. For this kind of guaranteed superior lubrication in 
your plant’s turbines—new or old—fill with Nonparem. A Standard Oil 
lubrication specialist will be happy to show you the facts and data on 
NonpareEIt’s history in installations similar to yours. Call your nearest 
Standard Oil office or write: Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY (indiana) 








HIGH CAPACITY 
HIGH TEMPERATURE 


ION EXCHANGE 
RESINS 


500 gallons per minute of clarified Missouri 
River water are completely deionized for 100% make-up to a 1250 


psig boiler by this Nalcite-charged unit at a large Midwestern utility. 
Whether your water conditioning problem is large or small, Nalcite 
HCR cation exchange resin, together with either Nalcite SAR or SBR 
anion exchanger gives you performance that means longer on-line 
operation, with removal of both strong and weak acids including silica. 

Full information on Nalcite lon Exchange Materials is yours for the 
asking. Write today. 

* Reg. Trademark of the Dow Chemical Company 

NATIONAL ALUMINATE CORPORATION 


® 6222 West 66th Place 7 Chicago 38, Illinois 
4 In Canada: Alchem Limited, Burlington, Ontario 





PRODUCTS e¢ When you use Nalcite resins, you take 
advantage of Nalco’s long and broad experience 
in water and process technology. 
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is made of corrosion-resistant materials for 
operating completely submerged in the well 
water. Pump never needs priming. Manu- 
facturer claims it is practically noiseless in 
operation and requires minimum of power. 
Moving parts of pump are water cooled 
and water lubricated. As tank and control 
may be located away from well and service 
line placed below ground, no pump house 
is required. Impellers are low thrust type, 
accurately positioned in each bowl or dif- 
fuser, and require no adjustment. Request 
bulletin 6710-20 for full information. 
The Deming Company, 
547 Broadway, Salem, Ohio 


Backward-curve blowers 
1011 * New backward curve blowers par- 
ticularly suited for electronic field, are being 
manufactured in sizes from 12% to 36% 
in. Unit has self-limiting horsepower char- 
acteristics and meets all performance stand- 
ards and requirements, according to manu- 
facturer. Top feature of the blower is the 
dynamically balanced wheel designed with 
a matching spun cone. Unit is availabel with 
either direct connected or belt drive. 

Peerless Electric Co, Warren, Ohio 
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Midget solenoid valves 
1008 + Compact 4-way solenoid valve is 
4 7/16-in. high with overall length under 
3 in. and depth of 2 in. Permissible pres- 
sures range from 10 to 125 lbs for ac and to 
50 lbs for de. Pipe size is %4 in., orifice 
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Chapman’s Tilting Disc Check Valve 


eoofor low cost, 
slam-free operation 


Balanced pressures cushion the movement of the 
disc in Chapman’s Tilting Disc Check Valve. The 
valve closes quickly but quietly, in all but unusual 
piping arrangements. There’s no slamming to 
damage pipe-line joints or the valve itself. And 
drop-tight closure eliminates sliding wear on the 
disc and seat. 

In the open position, the ‘‘airfoil’’ designed disc 
rides firmly against stops, without swinging or 
fluttering. That’s why the hardened extra-large 
hinge pins give extremely long wear. And the ab- 
sence of turbulence is one reason why head loss 
through Chapman’s Tilting Disc Check Valve is 
lower than through any other type of check valve. 

Low head loss, increased wear resistance and 
freedom from destructive slamming make Chap- 
man’s Tilting Disc Check Valves unbeatable for 
almost every installation. Write for Catalog No. 
30 today. 


Here’s why 
CHAPMAN Tilting Disc Check Valves 
Keep Quiet All Their Lives 


This specially designed ‘‘airfoil’’ disc 
balances perfectly in open position... 
then drops easily to closed position 
(cushioned by the flow). No jarring or 
slamming, in usual pipe-layouts. Write 
for bulletin. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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Here’s POWER 


fo clean tubes from 1/2” to 2” 


QUICKLY 


waa’ Sooo" 
Expanding brush 


and replaceabie 
element. 


Expanding scraper 
and replaceable 
element. 


_— 


Air valve for 


Sectional wire brush one-man operation. 


Rotojet Junior Tube Cleaners are unusu- 
ally powerful for their size and weight. They 
are fed easily through the tubes with the 
operating hose, and can be shifted quickly 
from tube to tube. Their convenient size, 
speed, and ease of operation offer a marked 
contrast with external cleaners costing many 
times more. 

An air valve directly behind the Rotojet 
motor permits one-man operation. Very 
little headroom is required, and either ver- 
tical or horizontal tubes can be cleaned. 

Simplicity of Rotojet design and precision 
construction assure long service, efficient use 
of power, and freedom from trouble. Eco- 
nomical brushes, cutters, and scrapers meet 
practically any requirement. 

Send for Bulletin J-410. 


ROTOJET. 


Yuntor TUBE CLEANERS 


ELLIOTT COMPANY-ROTO DIVISION 


153 SUSSEX AVE. 


NEWARK 1, N. J. 
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diameters are 1/16-in. inlet, 3/32-in. ex- 
haust. Power consumption is 10 w. 

Valve is designed for handling air, water, 
light oil and other non-corrosive gases and 
liquids at temperatures to 212 F. Units are 
available with standard, watertight or ex- 
plosion-proof solenoids. Bulletin 8345. 

Automatic Switch Company, 
391 Lakeside Ave, Orange, N. J. 


Stainless steel solenoid valve 
1034 + Stainless steel solenoid valve for 
extremely high pressures is offered in %4- 
and %-in. pipe sizes, rated to 2500 psi, and 
1%-in. pipe size, rated at 3000 psi. Piston 
rings compensate for expansion under heat 
and eliminate sticking. Valves are available 
for normally open and normally closed 
operation with bubble tight pilot valve 
feature. Explosion proof housing optional 
for hazardous atmospheres. 

Atkomatic Valve Company, Dept $258, 
545 Abbott St, Indianapolis 25, Ind. 
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Flare connectors 
1055 + Unit makes switching from flare 
fittings to Swagelok tube fittings easy and 
practical for testing or permanent installa- 
tions. Threaded end conforms to AN stand- 
ards. Opposite end incorporates Swagelok 
principle of design which results in torque- 
free, leak-proof seals at all connections, 
according to manufacturer. Available in 
¥% to l-in. sizes. 
Crawford Fitting Co, 884 E 140th St, 
Cleveland 10, Ohio 


Midget-size dust collector 
1056 + Compact self-contained unit for 
control of dusts from individual machines 
or those remotely located from a general 
dust control system, is rated at 553 cfm ona 
4-in. inlet. Dust centrifuged out by cyclone 
separator is retained in compartment which 
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another 
Detroit 
RotoGrate 
Stoker 

for 
Manitowoc 


Wisconsin 








— 
ame 
= a 


—— to be installed = 





In 1950 the Public Utilities Commission of the City 
of Manitowoc installed their first Detroit RotoGrate 
Stoker with a 175,000 pound per hour Wickes steam 
generator. 


This installation has been so successful that the 
Utilities Commission has ordered a second Detroit 
RotoGrate Stoker to fire another Wickes steam gen- 
erator of 200,000 pound per hour capacity to be 
installed adjacent to the first unit. Either Ohio or 
Indiana coal is used. 


a Detroit RotoGrate Stoker is an advanced design of 
Manitowoc Municipal Power Plant spreader stoker with grates that move slowly for- 
R. E Connord, General Manager ward continuously discharging ash at the front. 

ee \ Burns a wide range of Bituminous coals or Lignite 
ond Chit Engineer without special preparation, also hogged wood or 


Ince 1898 bark and other refuse fuels. 
$ : 


STOKERS Efficiency and burning rates are high with either 
steady or rapidly fluctuating loads. Parasite power 


D & T 4 9) 4 T oy T oO K e is low. Combustible content of ash is usually less 


than 2%. 


C fe | Ba, ™ A NM Y Get complete data on Detroit RotoGrate Stokers. 


Recommendations and Bulletins supplied without 


General Motors Building—Detroit 2, Michigan obligation. 


District Offices in Principal Cities « Works at Monroe, Michigan 6852 
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comprises entire base of collector. Cleaned 
air, together with any toxic gases, smoke 
and obnoxious odors, is exhausted outdoors 
through 6-in. diameter exhaust connection 
at top of cyclone. 

Aget-Detroit Co, Ann Arbor, Mich. 


Durable blower wheel 
THIS 1038 + Simplified blower wheel, for the 


heating and air conditioning industry, is 

said to feature more air per dollar and 

WA R w E N Q U | we 4 y quieter operation. Built with only eight 
- 

parts, wheel requires just two stamped 

strips of blades. One blade section is super- 


imposed upon the other, interlocked and 
SCREW PUMP welded into one unit. 


Mayne Products Company, 


Th 324 Harries Bldg, Dayton 2, Ohio 
“became of age”’ in 1950 
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at American Cyanamid Warner’s Plant 


Linden, N. J. 


Aico, it has a twin brother there too, both install- ; . 
: ; ‘ Air conditioning unit 
ed in 1929 and no repairs on either up to 1951. 1057 + A line of air conditioners in ten 
different sizes from 600 to 29,000 cfm is 
These turbine driven No. 344 Warren-Quimby offered in both horizontal and vertical 
“un : models. It is possible to include or omit 
Screw Pumps supply Bunker “C” Fuel Oil at any of the six air conditioning phases with- 
90°F. to the burners in the Linden Power Plant, out interfering with the basic design. One 
. ls of the features is a sloping drain pan under 
which generates steam for power and processing. the entire unit that assures positive drainage 
They are driven by 25 hp 1300—1495 r.p.m. non- of condensate. The variety of coils avail- 
able permits all practical combinations of 
heating, cooling, humidification and de- 
r.p.m. against discharge pressure of 250 psig, with humidification. Send for bulletin DS-303. 


suction lift of 8 feet The Trane Co, La Crosse, Wis. 


condensing turbines; capacity 58 g.p.m. at 1300 


WA RREN PUMP S Rubber-plastic valve body 


WARREN STEAM P-UMP COMPANY, INC. 1031 + Lightweight rubber-plastic valve 


body with a 3-in. diameter makes possible 
Warren, Massachusetts 


completely corrosion-resistant and non-con- 





taminating piping systems of greater capac- 
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rahe oderne of “rone-rated™ 


SUPER HYBOND is a ert ty er ty 

high strength throughout its egardiess | 
furnace operating temperature. It af ee for use im spreade 
stoker arches and piers, behind waterwall t ubes, a 

around tubes where they pass thravge the wall. 


Gee xs 
ABBEY. 


operating conditions are sonia: severe.. Gives | 
service in complete monolithic linings, ‘side walls. 


area, flat suspended arches and spreader stoker STS Patch-... 


ing «nd repairing firebrick or plastic linings with. per Fie 
PLASTIC results in longer, more eigen service. 


PLASTIC QUIK-PAK...0 siesta plastic eee, ] 


combines refractoriness, low we and hot load bearing 
strength, It is used in con 


in patching those | o 
do not require super diy lose, 


KAST-SET is a high quality refractory castable which a cee ag 
erie ona, coal 7 of heat. ees 


and ducts. 


KAST-O-LITE is a lightweight, insulating castable refractory 
for temperatures up to 2500° F. Used for monolithic linings in 
convection sections of boilers. Reduces heat loss. Insures closer 
temperature lsiribution and control. 


Fer premaely 


rary, 
REFRACTORY 
PRODUCTS 
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ity than ever before. Valve body is made 
of styrene copolymer called Uscolite. Com- 
pany also manufactures a complete line of 
3 and 4-in. pipe fittings made of the same 
material. Valve and pipe fittings are of one- 
piece, homogeneously-molded construction. 
having no welds or joints at points of stress. 
Working pressures range to 150 psi and 
temperatures to 170 F. 
United States Rubber Company, 
Rockefeller Center, New York, N. Y. 





Rais Se we | 


bes cirness avant 


. 
| 


NIAGARA Aero HEAT EXCHANGER Float-type moisture trap 
: 1017 + Float-type moisture trap, No. 81, 
is designed as a low cost method of draining 


* epge moisture and condensate continuously and 
Thirty Million B. T. U. CAPACITY automatically from piping systems, Hi-eF 
purifiers and other equipment that handles 

air, gas or steam. Suitable for operating 


with Precise Control pressures to 200 psig, unit is furnished with 
% or %-in. connections. Trap consists of 
aft Temperature vst Cooling stainless steel valve and seat, lever, and 

copper hide float inside cast semi-steel case. 
A stainless steel float can be furnished. 


The NIAGARA Aero HEAT EXCHANGER cools ee eo. 

eke : ; ; The V D Anderson Company, 
liquids and gases by evaporative cooling with atmo- 1935 W 96th St, Cleveland 2, Ohio 
spheric air, removing the heat at the rate of input, con- For more data on these items, use post cards 
trolling temperature precisely. You save 95% of cost canecteielneeonnierionreoeeeeernsaeene 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. P. 








NIAGARA BLOWER COMPANY Temperature regulators 


1030 + Temperature regulators containing 
a new-type thermal element are designed for 
use on internal combustion engines. They 
have three-way valves. Instead of the usual 
liquid- or gas-filled thermal element, these 
units contain a Power-Pill thermal element 


405 Lexington Ave. New York 17, N.Y. 


District Engineers in Principal Cities of United States and Canada 
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Although rated at 150 pounds at 500°F. 
and 300 pounds at 875°F, these valves 

give you high performance under a 

wide range of temperatures and 
pressures. Many trim combinations 

can be furnished to meet the service 
requirements of water, steam, oil, 

gas, chemicals and vapors under 
normal, corrosive, erosive and oxidative 
conditions. With straight through port 
design, there are no pockets to cause 
turbulence. For full open-close operation, 
these valves allow maximum flow, 

with minimum friction and pressure loss. 


For detailed information on the many more 
advantages of these newly engineered valves 
write for Stockham Steel Valve Catalog 


VALVES: Bronze - Iron Body * Steel 
Wedgeplug Dry Plug 

FITTINGS: Cast Iron Screwed, Flanged 

Cast Iron Drainage * Malleable Fittings & Unions 


Fig. 30-0F 300 Ib. at 875° F 
For 150 Ib. at 500° F. 
specify Fig. 15-0F. 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT-+ BIRMINGHAM 2, ALABAMA 


Warehouse Stocks and Sales Services Strategically Located 


DISTRIBUTED THROUGH WHOLESALERS 
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charged with a solid, wax-like compound. 
When subjected to heat this compound 
imprisoned in the Power-Pill unit melts and 
expands, generating an extremely powerful 


force by comparison with older thermo- 


static units. Heated liquid returns to solid 
-- lan ’ state upon cooling. Regulators are smaller 
2 al ISe p O ‘= in size and lower in cost than existing 


units for similar applications, the company 
SSS states. Regulators contain from one to 
four Power-Pill units, depending on valve 
size, which ranges from 2 to 6 in. 
Fulton Sylphon Division, 
Robertshaw-Fulton Controls Co, 
Box 400, Knoxville, Tennessee 


Hydraulic check valve 

1059 + This 3000 psi valve allows free 
flow in one direction, prevents flow in op- 
posite direction. Valve may be secured with 
pipe thread or flange connection, spring or 
pilot operated. Sizes 4 to 144 in. 

Rivett Lathe & Grinder, Inc, 

Brighton 35, Boston, Mass. 





For more data on these items, use post cards 
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This True Ball Joint Makes the Difference 


Yes, Dart Unions are the choice of boss pipers, master mechanics, 
foremen and superintendents not only because they do the job but be- 
cause they go on easily — and can be used over and over again. Re- 
sult: no leaks, no drip, no time or money wasted. Make them your buy! 


QUICK FACTS © Shoulders are heavy — can take 


© Leakproof because precision ma- abuse. (Severe wrenching is never 
chined to a true ball joint and needed, however) 
spherically ground @ Practically indestructible Nut 
and Body ... of air- . 
refined, high test mal- Vacuum tube voltmeter 
leable iron 1027 + Portable, true peak reading vac- 
uum tube voltmeter is capable of measuring 
pulses with very short cycles. Designed to 
operate over a wide bandwidth—50 cps to 
over 100 mc—unit may be used to measure 
positive peak, negative peak or the peak to 
peak voltage of a waveform. Voltage range 
of Model VM-1 is 100 v full scale, with 
UNIONS multipliers available to 30 kv, designed to 
DART UNION COMPANY . PROVIDENCE 5, RHODE ISLAND permit rapid selection of voltage ranges. 


The Fairbanks Co. — Distributors: Boston » New York « Pittsburgh » Rome, Ga. Actual measuring elements are housed in a 


© Bronze alloy seats are 
extra wide, resist 
pitting and corrosion 


Syvi. 
SY 
ug” 
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CRYSTOLON 


‘Refractories 
sive vital protection 
— [WO WAYS 






































be CRYSTOLON BRICK 


























Norton brick and armor block provide 
two money-saving Rs — 
reduce abrasion and safeguard water tubes 


This diagram of a chain grate, stoker fired 
boiler shows how abrasion of the setting by 
moving fuel has been cut to a minimum. 
Three to five courses of cRYSTOLON brick at 
and above grate level are all that are needed. 
The extreme hardness of this Norton engi- 
neered and prescribed refractory gives the 
same excellent results where severe flame 
erosion is encountered. 


Above this brick, the diagram also shows 
how the water tube front and rear arches are 
protected against hot, swirling gases by 
CRYSTOLON armor blocks. Their high heat re- 
lease supports combustion and preheats any 
infiltrated air from the ash pit entering the 
main boiler sec tron, 


"Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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New booklet gives you 
the whole story 


The above is just one of the applications 
described in the new Norton 24-page illus- 
trated booklet on Refractories For Heat and 
Power. To learn how these highly efficient, 
quality-controlled refractories supply a per- 





formance-improving for every boiler ap- 
plication, write for your copy today. Norton 
Company, 449 New 
Bond Street, Worcester 
6, Mass. Canadian Rep- 
resentative: A. P, Green 
Fire Brick Co., Ltd, 


Toronto 5, Ontario. 


NORTON @ REFRACTORIES 


Engineered .. R. .. Prescribed 
Qllaking better products... to make other products better 





United Towing Co. reports 


LATTICE BRAID* 


outlasts previous pump packings 


*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


United Towing Company of Wilmington, Cal. tried a number of pack- 
ings on their rotary gear pumps handling cold molasses and operating 
at 120 p.s.i. In starting the pumps, the cold molasses would ruin these 
packings. In fact, no packing would last more than 8 to 10 hours. That 
is, until United Towing tried rugged Lattice Bratp asbestos packing 
with wire insertion and wire corners. In actual running time, LATTICE 
Braip has lasted for 260 hours—26 times longer than any previous 
packing. 

Put Garlock Lattice Braip Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings. 

Lattice Braip is made from flax, cotton, asbestos, wire-inserted 
asbestos, Teflon, and asbestos with Teflon impregnation—for various 
types of services. 


Get all the facts about Lattice Braip Packings. Contact 


your Garlock representative or write for new folder A D-13i 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Sales Offices and Warehouses: Baltimore « Birmingham « Boston « Buffalo « Chicago ¢ Cincinnati e Cleveland 
Denver « Detroit « Houston ¢ Los Angeles « New Orleans « New York City ¢ Palmyra (N. Y.) ¢ Philadelphia 
Pittsburgh « Portland (Oregon) « Salt Lake City ¢ San Francisco « St. Louis ¢ Seattle ¢ Spokane e Tulsa. 


in Caneda: The Garlock Packing Company of Canada Ltd., Toronto, Ont, 


LATTICE BRAID 
PACKING 


aoe : 
(JARLOCK 


sentitt nl 
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probe to allow direct connection to voltage 
source with minimum of shunt capacity and 
series inductance. 
Gertsch Products Inc, 11846 Mis- 
sisippi Ave, Los Angeles 25, Calif. 


Unit type annunciator 

1043 + Heavy duty annunciator called 
Electro-Larm, for single or multiple instal- 
lation, has four distinct key positions in- 
dicating normal, alarm, pending and clear. 
Coiled spring provides motive power for 
automatic movements. Momentary alarms 
may be reset at once. Indication of ab- 
normal conditions may be held after re- 
leasing audible signal but key remains 
illuminated and continues to _ indicate 
trouble. Units operate from either normally 
open or normally closed sensing device. A 
5-in. hole through panel is only require- 
ment for mounting. Electro-Larm can also 
be mounted adjacent to or in many instances 
on equipment being monitored. 

Standard units are available for 115 and 
230 v, ac, 60 cps, and 125 and 250 v de. 
Electro-Devices, Inc, 

4025 Easton Ave, St Louis 13, Mo. 
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Vibration recorder 
1060 + Self-contained recording instru- 
ment for measuring accelerations and vi- 
bration displacements. Recording is made 
by sapphire stylus on waxed paper tape; no 
ink is needed. Instrument weighs 26 lbs. 
Unit may be used for general vibration 
studies. 

Epic Inc, 154 Nassau St, 
New York 38, N. Y. 


Corrosion-resistant bellows 
1018 + Chemically inert, corrosion- and 
heat-resistant bellows made from DuPont 
Teflon are available with companion flanges 
conforming to American Standard bolt hole 
circles and numbers for pressures to 125 
psi. They can be supplied to fit pipes from 
% through 12 in. Since the bellows retain 
formation at full free length, they are sub- 

(Continued on page 196) 
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NEW! 


TUBE-TURN Full- 
Encirclement Saddle 
improves “hot-tapping”’ 
of piping 


The Leading Manufacturer of Welding Fittings and Flanges 





AFER, STRONGER “hot taps” are now made possible by 
S the TUBE-TuRN Full-Encirclement Saddle shown above. 
This new product is the first of a group of important 
developments of Tube Turns’ unique pulsation pressure 
testing program. 

Split longitudinally on a horizontal plane, perpendicular 
to the axis of the outlet, this new “hot tapping” reinforce- 
ment eliminates welds in the critical crotch area. Its instal- 
lation requires a minimum amount of field welding. When 
used with high yield strength pipe, no welds are required 
between saddle and line pipe. 

The TuBeE-TurN Full-Encirclement Saddle is designed 
for high yield strength thin-wall pipe and for heavy wall 
cylinders used for headers, bottles and pulsation dampeners. 
It can be supplied for pipe sizes through 42”, any out- 
let size, in composition and wall thickness to match 
service conditions. 


“tb” and 
“TUBE-TURN” 


Reg. U.S. 
LOUISVILLE 1, Pat. Off 
KENTUCKY 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES: NewYork «+ 


Philadelphia « Pittsburgh + Cleveland «+ Chicago + Denver + Los Angeles 


San Francisco + Seattle « Atlanta « Tulsa * Houston « Dallas « Midland, Texas 





How fo install the new TUBE-TURN 


Full-Encirclement Saddle for a “Hot Tap” 


én ~ j ca Se a? ae a cia 
1. Weld branch outlet pipe to run pipe according to normal procedure. 3. Slip top half of full-encirclement saddle over branch outlet. Bring 
2. Position and block up bottom half of full-encirclement saddle. two halves together tightly by means of clamp such as shown. 


pe wy , 2 pas ™ . , oe é ee 

, ¢ y y | » . a ‘ f | ; ; >» ‘ y" S % ‘ %& » > 
ie A | . ae 7. j r \ ; s % 2 x ee 
- i ae i. is « - A > iat Sx. -% 3. iy 


4. Tack weld longitudinal lap plates to top half of saddle, remove 5. Fillet weld saddle outlet to branch pipe. 6. Join branch pipe to 
clamp and complete welding of plates.( Plates are shop-welded to bottom half ). TUBE-TURN Welding Neck Flange. Normal tapping procedure follows. 


OTE THAT when used with high yield strength, thin-wall Thi d d des 
pipe, as shown above, circumferential welds between saddle ” GOW, GEVERCEE GENES 
ends and run pipe are not required. This precludes possibility is another example of 


of failure due to underbead cracking or to local stress concen- TUBE TURNS’ pioneering... 
trations which exists at such attachment welds with conven- . : 
tional saddles or other types of “hot tap” fittings which must why it pays to do business 
be fillet welded to high yield strength, thin-wall pipe. The with the leader. 
TuBe-TurN Full-Encirclement Saddle fully meets all require- 

ments for reinforcement of welded branch connections as devel- 

oped by Section 8 of the Code for Pressure Piping. 


. 9 KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork + Philadelphia «+ Pittsburgh + Cleveland + Chicage + Denver + Los Angeles 
Son Francisce + Seattle + Atlente + Tulse + Houston + Dalles « Midlond, Texas 





~ DE LAVAL TURBINE OIL PURIFIERS 
GET THE DIRT AND THE WATER 


Purifying turbine lubricating oil is atwo- Furthermore, De Laval Oil Purifiers do 
way job—oil must be kept clean and dry. not remove oil-soluble additives. Their 
De Laval Oil Purifiers score maximum on tion is entirely mechanical. 

both counts. They not only remove solid Leading turbine manufacturers purify the 
contaminants from the oil, but also dry it _ oil used in flushing and testing their own 
at the same time. Neither dirt nor water new turbines with De Laval Centrifugals. 
can recontaminate oil during the process. There’s no stronger recommendation! 


DE LAVAL @ 


TURBINE OIL PURIFIERS 


; for More Dependable Power Production 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York * 427 Randolph St., Chicago 6 * DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
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HEAT | EXCHANGE 


Be sure you have 





Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 
designed for any need, built for last- 





ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 
your plant and cut operating costs. 
For further information write our 
Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., 


BELLEVILLE 9, N. J. 


CHLORINATORS * CHEMICAL FEEDERS * SCREENING EQUIPMENT © MAGNETIC SEPARATORS 


e PRECISION PRESSURE INSTRUMEMTS 


CATHODIC PROTECTION © FINE CHEMICALS 


cD-39 
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jected to minimum residual and working 
strain. They expand and contract in either 
direction with equal freedom of motion. 
Operating temperature range is from -94 
to 500 F. Typical applications include vi- 
bration dampers, expansion joints and con- 
nectors. Suitable designs are available for 
metering pumps, pressure accumulators, 
batching scales and hydraulic systems. 
Crane Packing Co, Dept PRN, 
1800 Cuyler Ave, Chicago 13, Ill. 





Capacitive level-indicator 
1033 + Instrument utilizes a capacitive- 
type sensing-element probe, with no floating 
or moving parts nor contact-making elec- 
trodes, to provide continuous indication of 
level for materials in storage or process. 
Indicator operates over a temperature range 
of 500 to -425 F, and from high vacuum 
to 100,000 psi. Various probe lengths, ma- 
terials and designs cover different ranges 
in rise and fall of materials and character 
of substances encountered. 

Thermo Instruments Company, 


1310 County Rd, Belmont, Calif. 





For more data on these items, use post cards 
p 175. Identify your request with item number. 





Sensitive electronic relay 
1037 + Extremely sensitive electronic re- 
lay, for use in remote control applications 
as well as temperature control, will operate 
on a closure through resistance of several 
megohms. Output circuits handle load of 
1500 w or 2 hp and normally closed and 
normally open receptacles are on front 
panel of the instrument so temperature can 
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COPPUS 
TURBINES 


offer you 


a choice of 


packing « 
rings 


STANDARD METALLIC RING PACKING — Made of high grade 
asbestos cores encased in specially treated lubricated aluminum foil. 





Recommended as a low-friction, long-service packing for steam tempera- 


, : tures up to 850 F and back pressures up to 50 Ib. Adjustable packing 
Coppus Turbines ranging from 150 hp 


down fo fractional in 6 frame sizes 


FIT TURBINE COSTS 
TO HORSEPOWER NEEDS 


When you buy turbines rated close to 


glands keep leakage at minimum. Easy access to packing rings. 


your exact horsepower needs, you save 
plenty of money. That’s because turbines 
are generally priced in proportion to their 
size. The wide range of sizes of Coppus 
Turbines promises purchasing economy for 
you from the 150 hp size down to the small- 
est. As for operating and maintenance 
economies, you get them, too, from such 
other features as: greater number of man- 
ually operated valves for individual control 
of steam nozzles; replaceable cartridge-type 
bearing housings and others. For complete 
details... 
WRITE FOR 
BULLETIN 135 


COPPUS OPTIONAL CARBON RING PACKING — Consists of three carbon 
ENGINEERING 
CORPORATION 


170 Park Avenue 
Worcester 2, Mass. spring. For back pressures up to 75 Ib. Standard for vacuum or gas oper- 


packing rings on the pressure side and one beyond the leak-off section. 
Each ring has three segments held together by a stainless steel garter 


Sales offices in ation, or when leak-off is desired. 


TROMAS’ 


Heavy chrome plating on shaft at stuffing box is common 
REGISTER 


to both types of Coppus packing. 
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Golden-Anderson 
Boiler Non-return Valves 
Steam Check Valves 


2” through 30° 


OLDEN 
G NDE Z MeO ectally Company 


FAirfax 2-8130 


33, PA., 

1241 RIDGE AVENUE, PITTSBURGH 
OF: 
DESIGNERS AND MANUFACTURE ae ane coc Yar 
"se oe po pod for oir, 99% steam @ 
Non-Return Valves * aang errs o's nwt 
Pressure 

Float Valves ° 
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be controlled to better than .005 C. The 
4x5x6-in. unit has unshielded control termi- 
nal leads that can be 100 ft or longer. 
Deltron Inc, 2905 Leithgow St, 
Philadelphia, Pennsylvania 


be 


Weatherproof capacitors 


1061 + Designed for indoor or outdoor 
applications on 460-v distribution systems, 
these capacitors are suitable for power 
factor improvement on isolated installations. 
Aluminum case protects against corrosion. 
Units are 3-phase, 460-v. Smaller unit is 
rated 2 and 3 kvar; larger at 4, 5 and 6 
kvar. Full infoormation from manufacturer. 
Westinghouse Electric Corp, Box 2278, 
Pittsburgh 30, Pa. 


For more data on these items, use post cards 
p 175. Identify your request with item number. 


Flange-type immersion heater 
1062 + These heaters, designed to operate 
on either ac or dc circuits at 115 or 230 v, 
can be used in water baths, cleaning tanks, 
humidifiers and similar equipment. A 
silicone seal and porcelain insulator is in- 
corporated at the heater’s terminal ends 
as a protective measure against vapors and 
liquids, and to provide electrical insulation. 
The units are suitable for working pres- 
sures to 125 psi. Request data on Calrod 
immersion heaters for full information. 

General Electric Co, 
Schenectady 5, N. Y. 


Herringbone speed reducers 


1063 + New line of herringbone speed re- 
ducers is produced in 60 standard ratios 
from 1.27 to 1 up to 355.8 to 1. All units 
are available in types suitable for either 


POWER * OCTOBER 1954 





POWER * 


WHO SAID THERE’S NoTHING NEW in 


STAR 


BeG 
SERIES 1510 


TYPE B 


CENTRIFUGAL PUMP 


Solid-type Volute with Support 
Foot. Can be left in pipe line when 
servicing pump—tugged construc- 
tion absorbs piping strains. 


Removable Bearing Frame. Com- 
plete bearing frame, including seal 
and impeller, can be removed 
without disturbing piping or motor 
leads. The bearing frame is replace- 
able and interchangeable on all sizes. 


SEND TODAY 
FOR SIZE 
AND CAPACITY 
DATA 
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CENTRIFUGAL PUMPS 


Years ahead! A VERTICAL split case pump with balanced 
loading of impeller and bearings...capable of handling 
loads far in excess of those produced by any pump and 
motor combination! Easily serviced without breaking pipe 


con 


* 


y 
3 


\ 


nections! 


Leak-proof Mechanical Seal. 
Features the exclusive, harder-than- 
glass B&G “‘Remite’’ insert. This 
Seal Construction has enabled nearly 
two million B&G Pumps to make 
an amazing record for failure-proof 
performance. 


Hydraulically Balanced Impeller. 
Balancing chamber and pressure 
relief holes in the impeller reduce 
thrust to a minimum, lengthening 


pump life. 


og 


Anti-Friction Roller Bearings. 
Timken Bearings handle thrust and 
radial loads for smoother, quieter, 
more efficient operation. 


Oil Lubrication. No messy, unde- 
pendable grease cups—circulating 
oil lubrication assures positive 
protection to bearings. Oil level 
indicator permits visual check. 


=) BELL & GOSSETT 


G 


Cc Oo @ PP A HM FT 
Dept. DP-36, Morton Grove, Illinois 


Canadian Licensee: §. A. Armstrong, Ltd., 1400 O' Connor Drive, Toronto, Canada 
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types now combined into | 
DUAL STAGE BURNERS 
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PATENT PEN 


Now, at last, the inherent advantages of both systems of fuel oil 
atomization are profitably yours ... within the one, new NATIONAL 
AIROIL Dual Stage Burner. 

42 years of combustion equipment design and manufacture are in 
back of the Dual Stage Oil Burner . . . and, it has been thoroughly 
tested and proved in the field for firing: Petroleum Processing Heat- 
ers; Rotary Kilns; H.R.T., Scotch Marine and Water Tube Boilers; 
etc. 

Available in three sizes, the NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel from No. 2 to No. 6, with a ready 
capacity of 80 to 300 g.p.h. Further, for a perfect flame pattern, we 
would recommend using with the Dual Stage Burner either the 
NATIONAL AIROIL Universal Register for forced draft or, the 
NATIONAL AIROIL Tandem Unit for natural or induced ¢raft 
furnaces. 

Get detailed description, illustration, and specifications in 
NATIONAL AIROIL Bulletin 25. 


OIL BURNERS and GAS BURNERS AUTCMATIC OIL BURNERS, for 
for industrial power, process and small process furnaces and 
heating purposes heating plants 

STEAM ATOMIZING OIL BURNERS GAS BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL es 


BURNERS 
MECHANICAL PRESSURE we PUMPING and HEATING 


ATOMIZING OIL BURNERS 
DUAL STAGE, Combining Steam and FURNACE RELIEF DOORS 
Mechanical Atomization OBSERVATION PORTS 


LOW AIR PRESSURE OIL BURNERS SPECIAL REFRACTORY SHAPES 
NATIONAL AIROIL BURNER CO., INC. 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 Sevth Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
200 
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coupled or overhung load applications. Nine 
standard shaft extension assemblies and two 
standard bed-plate styles available. 
Features include anti-friction bearings 
throughout; high test alloy iron housings; 
large inspection openings. Write on busi- 
ness letterhead for 160-page Engineering 
Catalog No. 100. 
W A Jones Foundry & Machine Co, 
1401 W Roosevelt Rd, Chicago 24, Ill. 





Snap-on pipe insulation 
1064 + Refrigerated and heated lines, to 
350 F, can be insulated with this one-piece 
molded pipe insulation of glass fiber. It 
can also be used as a second layer on high 
temperature lines. It is practically unaf- 
fected by wetting or bumping. The ma- 
terial is light in weight and easy to install. 
K factor is 0.23 at 100 F mean temperature. 
Complete information and samples available 
from manufacturer. 

Gustin-Bacon Mfg Co, 210 W 10th St, 


Kansas City, Missouri 





For more data on these items, use post cards 
p 175. Identify your request with item number. 





High pressure couplings 
1065 + Reusable high pressure, hose cou- 
plings are available in standard range of 
sizes for wire braided, rubber covered hoses. 
Units are engineered for easy on-the-job 
installation requiring no special tools for 
hose assemblies. Both fixed and swivel male 
end couplings are available. Couplings will 
withstand pressures greater than rated burst 
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: FOR BETTER CONTROL 


USE CLIMAX 
TYPE 86-TW DIAPHRAGM OPERATORS 


FOR BUTTERFLY VALVES 


Climax Type 86-TW Diaphragm 
Operator is ideal for avto- 
matic control of butterfly valves. 
Mounts easily on any make of 
valve, and can be set for any 
specified operation of the 
valve. 


STANDARD 6%" = <=> 
123] SPRING LOADED = 
OR JUMBO 10” OA : 


R OP 
TOPWORKS alge 


<TH} | 
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30 
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FOR DIAPHRAGM VALVES 


First developed for use on dia- 
phragm valves, Climax Type 
86-TW Diaphragm Operator has 
large diaphragm area and var- 
iable spring loading to insure 
minimum hysteresis. 





This versatile Climax Type 86-TW Diaphragm Operator is a modified version 
of the controlling mechanism of the famous BS&B Climax Type 86 

Control Valve. It has been adapted for use with a variety of other valves, 
instruments ani controls such as butterfly valves, diaphragm valves 
(Saunders Patent), engine throttles and other controls where <vontrolling 
pressure is available for translation to reciprocating motion. 


Available in either the Standard 6%” or Jumbo 10” size, this versatile 
topworks is spring loaded and operates from compressed air or other 
medium. Yoke, spring case, diaphragm case and plate are of high tensile cast 
iron. Stems are of stainless steel with bronze connector of unique 
construction. Diaphragm is of cotton or nylon neoprene. Roller bearings on 1 
the spring guide reduce friction loss to a minimum. FOR ENGINE THROTTLES Ce 
chi May For more complete information on the Climax Type 86-TW and Other Controls 


Diaphragm Operator or on other Climax Controls, ask your Ww iti , “I 
BS&B Mon or Sales Representative, or write to... . maruner @ sandiine. yet post 


tive reciprocal controlling mo- 

tion is needed, such as on en- 

LACK, IVALLS& RYSON,INC. gine throttles, speed governors, 

cooling tower weirs, valve 

—_. Climax Controls Division Dept. 4-Q10 levers, etc, the versatility ond 

Onto’ 6 adaptability ° the imax 

ly »* 7500 East 12th St. Kansas City 26, Missouri Type 86-TW Diaphragm Oper- 
er 60 Ye 


ator make it the ideal selection, 
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pressures of wire braid hose and other types 
of couplings, according to manufacturer. 
Firm also announces a leakproof, 90 deg 
swivel-elbow for high pressure hydraulic 
equipment. Full range of sizes for all stand- 
ard applications are available. Elbows are 
designed to adjust to any angle in relation- 
ship to other connections. Full informa- 
tion on both products in catalog 504. 
Condamatic Co, Inc, 332 W 21st St, 
New York, N. Y. 
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INDUSTRIAL 
SOLVENT PUMP 


(FIGURE 4703) 


‘ 


a 
{ val 


Features of this unit extend its scope of applications 
from pumping gasoline and oil from underground 


tanks to pumping many kinds of industrial solvents Heavy-duty hoists 

1066 + A new line of hoists will have ca- 
pacities from 4 tons upward. Standard mod- 
els of 4, 5 and 6-ton capacities have wire 
: : ; ; rope lift, with swivel hook suspended on a 
with a vertical solid shaft explosion proof motor. two-part line. Units are all-steel welded 
Standard open type motor is furnished for non- construction, with the electrical compon- 
ents protected for outdoor, year round op- 
eration. Suspension is by lug, hook, plain 
or geared trolley. 

R G LeTourneau, Inc, Longview, Texas 


and other liquids. 


For hazardous conditions, this pump is furnished 


hazardous conditions. 


Since the Turbine assembly is always submerged, 
the liquid is actually pushed through the system in 





. P For more data on these items, use post cards 
a steady continuous flow. Pumps are self-venting p 175. Identify your request with item number. 


and do not vapor lock. Priming difficulties are elimi- 





nated and instant delivery of gasoline assured, 
regardless of outdoor temperature conditions. 


Other features of this efficient pumping unit merit 
your investigation. Capacities range from 15 to 
75 g.p.m. for pressures up to 100 Ibs. (depending 
upon capacity). 


Write for complete details. 


THE DEMING CO. — 


547 Broadway + Salem, Ohio Emergency lighting unit 

1067 + Nickel cadmium battery emergency 
lighting unit designed to provide an auxili- 
ary 6-volt light source which will come on 


|g instantaneously and automatically when 
’ ” normal ac supplies fail. Nickel cadmium 
battery has a long life and requires mini- 
mum of maintenance. 
\ ‘ . 


- ks 





Mounted on top of unit are two 6-v lamp 


heads and reflectors. Front panel mounting 

S includes a high-rate charge timer that can 
a el be set from 0 to 12 hrs, amber neon readi- 
| ness light, a red neon high rate light, a 6-v 
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OPERATING INSURANCE INSPECTOR: 

ENGINEER: ‘All-welded construction 
. inte- — approved electronic 
i = Barge cic » operating ond safety de- PLANT 
in time ond mate- Sg vices - meet ASME SUPERINTENDENT: 
rials — more de- \<fim ond Underwriters Labor- “Steam when you 
pendable year- ime ctories codes » need it and in the 
round operation "* . ’. quantity you re- 

mh avire.”" 
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CONSULTING 
ENGINEER: 
“Exclusive boiler-burner 
design gives you high- 
est efficiency even with 
fluctuating loads, down 

to 30% of rating.”’ 
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BOILER INSPECTION 
ENGINEER: 


‘ ; a CONTRACTOR: . 
pues . A large low-furnace 
——, — design provides great- 
ty ready to install — e fety.’* 
ARCHITECT: ermeme: ssog yp agg dali r safety 
“Compact, space _ 7 tion in as little os 


saving design sim - “Uses oi! or gas fuels 24 hours ofter de- thet ee 
plifies boiler room which ore easier to livery.’’ it's NEW Get The Facts On 


planning for sin- handle, more efficient The CB Boiler — Write Today” 


gle or multiple ond lower in operat- 
units."" 7 ing cost."" 


that’s why you profit most from Cleaver-Brooks self-contained boilers 


® Top to bottom, inside and out, you get more money-saving 
features when you specify or buy Cleaver-Brooks self-contained 
boilers. You make an investment in quality that pays off in 
lowest net cost per pound of steam for processing or heating. 
YOU BENEFIT from more than 20 years of experience, working closely 
with men who have made it their business to be right about boilers. 
You profit from complete coordination throughout planning, installing, 
supervising and final operation. 
YOU BENEFIT from self-contained design and original four-pass con- 
struction. These Cleaver-Brooks engineered “firsts,” plus forced draft, 
5 sq. ft. of heating surface per boiler hp, and exclusive burners, all 
contribute to highest heat transfer. Guaranteed 80% thermal efficiency 
when firing with oil is the direct result! 
Whether you're planning a new steam plant or modernizing, make 
certain you get the complete Cleaver-Brooks story before you 
buy. See your Cleaver-Brooks representative. or write for catalog 
AD-100. Cleaver-Brooks Company, Dept. L-300,326 East Keefe 
Avenue, Milwaukee 12, Wisconsin, U.S.A. Cable Address CLEBRO 
— Milwaukee — All Codes. 


One typical owner can count on yearly sav- 
ings ($15,000 fuel and $10,000 labor) from 
this battery of three 150 hp Cleaver-Brooks 
self-contained boilers. 

« 


NOW — FIRST SIZES OF THE CB BOILER 
ARE MADE IN CANADA, TOO. 
& 


BOILERS...STEAM OR HOT WATER...FOR HEATING OR PROCESSING, IN SIZES FROM 15 TO SOO hp, 15 to 250 P$}. 


ORIGINATORS OF THE SELF-CONTAINED BOILER 


POWER + OCTOBER 1954 203 





NEW PACKING DEVELOPED 
BY CHESTERTON FOR 


caustic soda 


Whether it be for Sodium, Potas- 
sium, Calcium, Ammonium, Bar- 
ium or Magnesium Hydroxides, or 
in fact any strong alkali, White- 
Lon, Chesterton Style No. 322 will 
make a tight, trouble-free, lasting 
and alkali-proof packing seal. 
Chesterton White-Lon is especi- 
ally designed for an effective pack- 
ing seal against all liquids of high 
pH value. White-Lon is the first 
packing designed solely for this 
extremely difficult condition. It is 
manufactured from chemically pure 
Chrysolite Canadian Asbestos. In 


our exclusive process, each strand 
of this fine yarn is immunized 
against caustic action by treatment 
with DuPont Teflon Suspensoid 
in the same exclusive manner 
as is our famous Blu-Lon acid 
packing. 

White-Lon is ideal for stainless 
steel and chrome plated shafts. It 
is white in color, contains no 
graphite but has received a light 
breaking-in lubrication. 

There are Chesterton Distribu- 
tors in every city. Write for the 
name of your nearest supplier. 


A pH SCALE FOR CHEMICAL PACKINGS 


1 To 4:5 To 





T1_____.10..._.14 





pH VALUES 
STRONG ACIDS 


#320 
Blu-Lon 





A.W. CHESTERTON CO, 


pH VALUES 
WEAK ACIDS OR 
ALKALIES 


Carsons 





pH VALUES 
STRONG ALKALIES 


White-Lon 








e EVERETT 49, MASS. 


America’s Oldest Manufacturer of Mechanical Packings 
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light switch and a push button test switch. 
Removable sub-assembly carries the trans- 
former, rectifier, cutover relay, timer, 
trickle-charge resistor and all other com- 
ponents. Full details on request. 
Nickel Cadmium Battery Corp, 
Easthampton, Mass. 


Industrial warning light 
1068 «+ Electric signal light, Beacon Ray 
27-S, indicates hazardous work areas, or 
can be used as a visual communication 
light in noisy shops. Unit is modeled after 
the company’s revolving red flashing light 
for fire, police and other emergency vehi- 
cles. It uses the principle of a colored light 
beam revolving horizontally in a 360 de- 
gree arc, producing 100 flashes per minute. 
It operates on 110 v. 

Federal Sign and Signal Corp, 

8700 S State St, Chicago 19, Ill. 





For more data on these items, use post cards 
p 175. Identify your request with item number. 





Armored cable clamp 
1069 - Speed and ease of installation is 
provided by type PK cable clamp, accord- 
ing to manufacturer. Features include slot- 
ted hex bolts that may be tightened by 
either wrench or screw driver and flanged 
body that eliminates need of an extra lock 
nut for securing clamp in the knock-out 
hole. Clamp has ample thread length for 
use with standard conduit fittings and 
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** You see Powell Valves everywhere! And with... 


. . . good reason! They’re famous for dependability. Economical, too. 
What’s more, Powell has a complete line.” 


Just name the valve needed... 


... POWELL CAN SUPPLY IT! Small wonder— 
since Powell probably makes more kinds of valves 
and has solved more valve problems than any other 
organization in the world. 

Available through distributors in principal cities. In 
bronze, iron, steel and corrosion resistant alloys. 1” 
to 30” and 125 pounds to 2500 pounds W.S.P. On 
problems, write direct to The Wm. Powell Company, 
Cincinnati 22, Ohio. 


/ 
Powell Valves ‘7,’ 
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FOR REPLACEMENTS ORDER 





STANDARD 
RED LINE 


and also 


FIG. 12 MASTER 
STANDARD CLEAR 
Up to 500 Ibs. 
Noted for high 


pressure and 
temperature. 


RUBBER GASKETS 
HIGH PRESSURE COMPOSITION 


Seow 


FIG. 22—Standard FIG. 21—Lip Mold 
Specify: 
Manufactured B—Inside 
in all sizes to Diameter 


fit your water A—Outside 


sag ed og 








valves. 
ERNST WATER COLUMN & GAGE CO.! 
LIVINGSTON, WN. J. 
Gentlemen: 
Please send me BULLETIN 1-6-54 today 
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terminators from 1 to 5 in. Available for 
interlocked armored cable from .99 to 4.38- 
in. O.D. Full details from manufacturer. 
O Z Electrical Manufacturing Co, Inc, 
262 Bond St, Brooklyn 17, N. Y. 





= 


Small electronic flowmeter 
1070 + Small, 27 oz unit for instantaneous 
dirett readings of gas flow in 50 to 10,000 
ce per min range. Directly heated thermo- 
couple gauge tube can be placed in line 
for low flow rates with practically no pres- 
sure drop in line. Unit can be used with 
long extension cables for remote indications. 

Hastings Instrument Co, Inc, 
HICO Instruments Div, Warwick, Va. 





For more data on these items, use post cards 
p 175. Identify your request with item number. 





Anti-seize thread compound 
1042 + Thread compound is said to elim- 
inate seizing and galling at operating tem- 
peratures to 1200 F. Called Thred-Gard it 
is non-hardening and acts as a lubricant 
to allow easy cis-assembly of threaded con- 
nections. Cumpound also prevents damage 
to stud, bolt, pipe joint and plug threads. 
By reducing wrench torque, Thred-Gard 
allows fitting to be drawn tighter without 
undue stress or strain. It acts as protective 
coating to keep threaded surfaces smooth 
and insure pressure-tight, metal-to-metal 
contact, according to manufacturer. 

Crane Packing Co, Dept PRN, 

1800 Cuyler Ave, Chicago 13, Ill. 


Low-toxicity solvent 

1071 + Vythene, low-toxicity safety solvent 
is only 1/20 as toxic as carbon tetrachloride. 
Solvent is non-flammable, fast evaporating 
and suitable for a variety of industrial uses. 
It may be used for cleaning electric motors 
and equipment, plant maintenance, wax dis- 
persion or removal, cleaning machinery. 

Showing excellent stability for all metals 
including aluminum, brass and copper, even 
at the boiling point of the solvent, Vythene 
is non-corrosive to brass and copper and 
practically inert to ordinary electrical in- 
sulating varnish and :naterials. 

Tect, Inc, Cortlandt and Erie Sts, 





Dumont, N. J. 





Pumping Propane 
With a 
SEIS 


“ECLIPSE” 
Compressor 


The Tennessee Eastman Com- 
pany, at Kingsport, uses this 3-cyl- 
inder Frick compressor in transfer- 
ring propane from tank cars to the 
storage tanks shown in the back- 
ground. Explosion - proof controls 
were furnished for this exacting 


service. 


Many Frick compressors are used 
for transferring ammonia, also for 
handling carbon dioxide, ethylene, 
and other gases. 


Whether you need equipment for 
processing, air conditioning, ice 
making, quick freezing, or other 
cooling work, there’s a Frick refrig- 
erating system to meet your re- 
quirements. Let us submit estimates. 


-. _OEPenoasie REFRIGERATION Sect 
RICK .: 
Ja 


WAYNESBORO, PENNA 


saz 


te 
ad Usa 


Below: Frick compressor transferring ammonia 
at the Frisco (Texas) Fertilizer Co. 
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New 
Coal Handling System 
designed for today 


med Tomorrow 


by HEYL & PATTERSON 


Wauen formulating plans for their new Northeast 
Coal Storage Yard, engineers of the Philadelphia 
Electric Company planned for the future when the 
new yard will probably require unloading equipment 
to supplement the facilities at nearby locations. 

Heyl & Patterson designea, fabricated and erected 
this modern coal handling system that handles today’s 
needs with precision and efficiency . . . and is also 
designed to fit in with plans for future requirements. 

This coal handling system illustrates the constant 
aim of Heyl & Patterson. . . to work hand-in-hand 
with the customer to provide the very best Heavy 
Bulk Materials Handling Equipment to answer the 
customer’s particular needs. 

When your problem centers around the handling 
and transportation of coal, ore, limestone or any 
Heavy Bulk Material . . . take advantage of the com- 
plete engineering, fabricating and erecting facilities 
of Heyl & Patterson. Tnink first of Heyl & Patterson 
... with over 65 years experience in the specialized 
field of Heavy Bulk Materials Handling. 


TOP PHOTO .. . Coal being reclaimed at Philadelphia 
Electric Company's Northeast Coal Storage Yard is dumped 
into a sunken hopper and carried by means of a belt SHOWN HERE ...Barge loading at 800 tons per 
conveyor to the top of the loading tower where it is hour is accomplished by a 37’ loading boom which 
deposited into a 250-ton-capacity storage bin. The coal can be raised or lowered to meet all barge-loading 
is then fed from the storage bin either to the barge loader conditions. Barges are trimmed by the swinging chute 
or into railroad cars or rubber-tired mobile equipment. at the discharge end of the loading boom. 

A series of lights in the operator's station indicates the All conveyors and gates of the conveying system 
amount of coal in the hopper at all times. The entire system are interlocked to prevent “‘pile-ups” in case of failure 
is automatically “tripped-out" by the “full” indicator. in any part of the system. 


is: Coal Handling Equipment 
”, Boat Loaders & Unioaders 


> Coal Storage Bridges . 
‘«° Coal Preparation Plants Ye: a 
, Cyclone Thickeners “@ 


Thorsten Coal Samplers “SS a om anon 8 7" 
Bradford Breakers 


* Coal Crushers 


-7; Rotary Mine Car Dumpers Bet 55 FORT Piz. BLVD. PITTSBURGH 2/2; 
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MARMADUKE 


Continued from page 154 





back to the bar. And that’s when we 


gol a true picture of Marmy’s character. 
Now we know he isn’t tough because 
he has size and muscles to back him up 
' —he’s tough because he has that inner 
self-assurance that comes only from 
knowing your business so well that you 


don’t back away from anyone. It’s a 
case of knowledge being power. And 
Bull sensed that, whether he had enough 
brains to think of it or not. 


“OK,” yelled Bul! finally in defense. 
“It’s a bet. IT'll take you over to my 
plant right now, put Number 2 boiler 
on hand control—then come back here 
to collect that bet—and I'll make you 


eat your words.” 

In almost nothing flat the Bent Pro- 
peller was empty, save for the bartend- 
ers and a few bar flies. Bull, Marmy 
and his old shipmate Bedlam led the 
Four 2500 KW straight con- _— , way to the ferry boat, with 26 of us 
densing Murray turbo generat- disciples of Marmy following in their 
ing units installed in a large ‘ wake Before long we were inside one 
Midwestern ordnance plant. of the neatest, most modern boiler 
Steam conditions are 600 #G. rooms anywhere. Bull hot-footed over to 
750° F. T.T. 29” Hg vacuum ff : 


the control panel of Number 2 boiler 
exhaust. 


without wasting time. You could tell he 
expected this to be a pushover. He re- 
moved the chart and replaced it with 
a new one. Then he looked up at the 
big boiler-room clock and got into ac- 
tion. A few adjustments and he had 
her on manual. 

Marmy sat down behind the log desk 
and heaved his Number 16 canal boats 
up on it. Then he calmly puffed away 
on his rope yarn, and watched Bull. 
Soon it was clear to all of us that Bull 
had his hands full, what with watching 
the draft, pressure and other instru- 
ments that gave vital facts about the 
: boiler’s operation. 

Murray Turbo Generator units can be furnished to As loads changed, he consulted six 
. . . : instruments quickly, then he’d make 
meet your special requirements in sizes up to 3000 vs neni nga = regs eas 8 
KW. Condensing and non-condensing types with or with: steam demand. Marmy just sat 
without extraction and/or mixed pressure features -Secscr nstanny ance eee Aiti 
a sly expression on his weather-beaten 

can be furnished. Whether you require a small in- face. 
expensive standby unit or a highly efficient, and er - — = nie. Date was 
4 A up, Bull removed his chart and replaced 
reliable source of power, Murray has a design to it with a new one. He wasn’t cocky now 
fit your needs. and seemed a bit concerned. Then 
Marmy stepped to the control panel. 
. P The old consulting engineer was as con- 
Consult your local Murray representative who will fident as a shark chasing a barracuda. 
gladly help you select the unit most economically Marmy quickly made several adjust- 
suited to your conditions. - aye on the entomatic-manual subpan- 
els without even looking at the instru- 
ments and controls that Bull monkeyed 


with. During his hour, | aced back 
IRON WORKS COMPANY ‘ad Peay Saihina doveasdinac Oh ond 

manual subpanels and never once 

zlanced at the steam-pressure chart 
BU RLINGTO N, IOWA in draft abalone Bull rite poet 


. in back of the desk, with a puzzled look 
Builders of Steam Power Equipment for Three Quarters of a Century | on his face. You could see he was burn- 
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MAINTENANCE MEN PREFER 
O-B VALVES BECAUSE OF... 


@ Plenty of valuable minutes have been 

saved for maintenance men by the O-B 

practice of lubricating joints on all valves. 

Months after the O-B valve is installed, it 

can be quickly “broken” at the center- 

piece joint to remove the trimmings. Or 

the packing nut can be easily loosened if 

the valve needs repacking. This is poss- 

ible because each valve joint is lubricated 

when assembled at the O-B factory. 
Re-assembly is made easier by the self- 

sealing feature of the joints. A three-de- 

gree chamfer has been machined on each 

face... providing just enough clearance to 

set up a narrow metal-to-metal contact line 

all around the joint. Contact pressure is 

much higher than 4 wider surface would A three-degree chamfer 

permit. No gasket or compound is needed has been machined on 

to make an effective seal. each joint face, provid- 
These are just two of many features that pices San bee = oa, 

have made O-B bronze valves popular in ‘to. metal contact. 

the industrial maintenance field. They're 

available with threaded or tubing ends, 

with rising or non-rising stems, and for up 

to 200 pounds working steam pressure, 

depending on the type of valve. Your O-B 

distributor carries the complete line. 


Ohio Brass Company 
Mansfield, Ohio 


Qhio Buacs Valoos. 


BRONZE GLOBES, ANGLES, GATES AND CHECKS FOR 
INDUSTRIAL AND DOMESTIC SERVICES 
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AMERICAN ATOMIZING SPRAY 
DEAERATOR 


“LONG-LIFE” INSURANCE 

AGAINST ee sha 
CORROSION 

IN YOUR 

POWER PLANT 


PREVENTS 
CORROSION IN 
BOILERS, PIPING, 
ECONOMIZERS 


DELIVERS WATER OF 
ZERO OXYGEN 


CONTENT—REMOVES 
SOLUBLE GASES 


STURDY WELDED 
CONSTRUCTION— 


OUTER SHELL 
PROTECTED FROM 
CORROSIVE VAPORS 


To protect your steam plant from corro- 
sion, your best insurance is an American 
Deaerator. This Atomizing Spray Type 
Deaerator is another unit of the complete 
line of American Water Softener equip- 
ment for treating water. It too has been 
the result of more than 50 years’ experi- 
ence in design and construction of water 
refining apparatus. 


SERVICE SINCE 1902 


american Jz 


INCORPORA 


oflenee COMPANY 


FOURTH AND CEHIGH AVENUE © PHILADELPHIA 33, PEMMSTiVamiA 


OLACRATORS « HOT PROCESS SOFTIN( RS « MEACTORS «+ FULTEMS «+ ZEOLITE SOFTENERS. + CHLOMIDE OLALMALITERS + ACRATORS 6 OEGasiFICes 


MTDROGEM SOOKUM LEOLITE SOFTENCRS « DEMIMEMALITERS «© CHEMICAL FEECERS + CONTINUOUS BLOWOOWN « Swimming POOL CQulIpMEED 
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ing up. Fact is, we all wondered why 
the old fox didn’t look at his chart or 
draft instruments. 

When Marmy’s time was up, he re- 
moved his steam-pressure chart and 
threw it down on the desk for Bull to 
compare with his. We all stretched our 
necks trying to see them. It was clear 
that Marmy’s chart had almost a perfect 
pressure line, while Bull’s had several 
bad bumps and showed steam pressure 
varied a little above and below the re- 
quired value. 

Bull just stared at the charts without 
saying anything. But he was gradually 
getting pink around the gills. Then he 
jumped up suddenly from the desk, 
peeled six 10-dollar bills from his roll 
and threw them on the desk. Quickly 
he threw his coat over his shoulders and 
walked out of the boiler room, mutter- 
ing to himself. 

Going back on the ferry boat, we 
crowded around Marmy and asked him 
how he did it. 

“Simple,” roared our hero, his eyes 
following a round-the-world freighter as 
she glided past us down the river. “Many 
of these automatic boys don’t know 
everything automatic controls can do. 
They don’t know that when most auto- 
matic controls are on manual operation, 
the manual gage on subpanels shows 
the position of the control while the auto- 
matic gage, also on subpanel, shows 
what the position should be. 

“In other words,” he continued, look- 
ing at a chugging tug boat hurrying 
across our bow, “the automatic control 
is still sending out its automatic signal, 
but it’s just not connected. All I did 
was operate the manual knob until the 
manual gage read the same as the auto- 
matic gage. That’s about the same as 
having the controls on automatic opera- 
tion. And that’s why I beat Bull with 
his own controls.”—SME. 


PLANT LUBRICANTS 


Continued from page 111 





and its prospective protective film of 
lubricant, interfacial forces prevail that 
are controlled by the adhesion charac- 
teristics of the film. If it promotes good 
wetting ability, it may be presumed 
that the adhesion property is good. 
This depends to some extent upon the 
surface finish of the solid, and the 
method and degree of refinement of the 
lubricant. It has been said that too 
high a polish or surface finish is not 
conducive to good wetting ability or 
adhesion. It has also been suggested 
(Continued on page 214) 
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PLASTICORK 


that can 


Now insulate irregular fit- 
tings without having to cut standard 
the 
while special ones are factory made. 


With Plasticork the 


workman just shapes the covers as he 


vou can 


molded covers on job or wait 


Armstrong s 


goes, speedily and efficiently. 
Plasticork is a granulated cork-and- 
rubber material made in sheet form. 
small chunks are 
pulled from a sheet and packed into 
all voids. Full insulation thickness is 
then built up with 
full sheets, depending on the type of 
fitting. When finished, the fitting com- 
favorably in 


In covering a fitting, 


pieces or with 


pares and 


| 
efficiency with a regular molded cover. 


appearance 


Plasticork is easy to warehouse. It 
can be stored indefinitely without loss 
of plasticity. It can 


from a fitting and used 


also be removed 
again without 
loss of its original insulating efficiency 
or workability. 

Armstrong’s continuing research in 
industrial to 
and low-temperature 
insulation problems. For complete in- 
Plasticork, Armstrong’s 
other industrial insulations, and Arm- 
Contract Service, 
Armstrong. office 


Armstrong Cork 


insulations is helping 


solve many high- 
formation on 
strongs Complete 


call 


or write 


vour nearest 


204 Stratton St.. 


Pennsylvania. 


Company, 


Lancaster. 


ARMSTRONG’S INDUSTRIAL INSULATIONS 


Arm 


pl istic 


s be 


ised 


hHoice 


strong 


s 


be molded to any cold line fittings 


Insulcolor, a 


> ° a granulated cork-and-rubber insulation 


new 


finish for insulated surfaces, 


ing applied to this Plasticork 


indoors or 


ot 


insulated fitting 


gv. Insul« 
out 


seven colors 


olor can be 


comes n 


a 


and white. 





MANY EES STOCK 
GAUGES ARE 
“SPECIALS” WITH 
OTHER MAKERS 


For over 50 years USG has been design- 
ing and producing gauges for more 
original equipment manufacturers than 
any other instrument company in the 
world. 

Many of USG’s “‘special’’ designs 
have become standard stock items in 
the industry. Many others that are 
“standard stock’? at USG require ex- 
pensive special production with other 
instrument manufacturers. 


To meet the special gauge require- 
ments of industry economically, USG 
maintains—in addition to its huge 
stocks of standard gauges—the world’s 
largest inventory of gauge components 
to meet any pressure sensing and ac- 
tuating need. 

To assure higher quality gauges with 
enduring accuracy, USG maintains the 
most rigid quality control system in the 
industry. This rigid inspection system 
is supported by a Standards Labora- 
tory with masters measuring from low 
vacuums to Super pressures. 


From stock to y 


| S f  ] USG’s wide experience in all pressure 


In addition to the well stocked shelves sensing and actuating applications, plus 
of your USG Distributor, USG stocks its economically integrated facilities for 
over 200,000 gauges in a variety of types, large volume, quality controlled pro- 
sizes and ranges to meet every industry need. duction, permit a better gauge—with 

Your USG Distributor has on his shelves, or enduring accuracy 
can get for you fast, any quantity of gauges you 
want for any application. See your USG Distrib- 
utor for all your gauge requirements. 


in every competi- 
tive price class. 


C. £z 
UNITED STATES GAUGE Gauge Stoadlguailees 
FOR OVER 50 YEARS a 
United States Gauge, Division American Machine and Metals, Inc., Sellersville, Penna, “ro 





fabricated and erected by Blaw-Knox 


high and low pressure 
boiler feed piping ...in large steel mill 


i 
: 
a 
To get more information on 
piping for industry write 


for your copy of Bulletin 
No. 2443. 


BLAWHKNO 
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When you need a piping system similar to 
this one... or asystem for any pressure and 
any temperature requirements . . . you can 
readily obtain the benefit of our long experi- 
ence in this field. We’ll take the job from 
original engineering to final erection. Always 
in close cooperation, of course, with your 
consultants or your own organization. 
This complete service includes modern 
shop facilities for hot and cold bending, 
welding and fabricating all types of piping. 
A metallurgical research laboratory which 
assures you of the latest developments in 
high pressure, high temperature piping. 
Newest types of testing equipment to assure 
the soundness and strength of the piping. 
And a complete service force equipped 
with modern machinery for ‘field erection 


... plus the necessary manpower to handle 
jobs of any size. 


How much service do you want? 

We can readily (1) engineer, fabricate and 
erect your job... or (2) simply fabricate 
and erect .. . or (3) fabricate only. 

Our engineers will quote from your draw- 
ings . . . or, when desired, make a field 
study of your piping requirements before 
quoting. 

Let us know your service requirements 

. and we'll provide what you need. 


BLAW-KNOX COMPANY 
Power Piping and Sprinkler Division 
Pittsburgh 33, Pennsylvania 





Complete prefabricated power piping systems for all pressures and temperatures .. . plus 
complete line of functional spring hangers * rigid hanger assemblies * overhead roller assemblies 


* supports * vibration eliminators 
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that an oil can be too highly refined, 
resulting in the same conclusion. 

Use of additives to increase film 
strength under the proper conditions 
automatically promotes better contact 
or spreading of the lubricating film. 
However, high temperature must usual- 
ly develop before the film-strengthening 
characteristics are brought into play. 
To use an EP lubricant at normal tem- 
peratures where high tooth load or 
bearing contact is not prevalent gen- 
erally serves no purpose. 

Adhesion is still an indefinite term 
associated with wetting ability and 
another intangible, oiliness. No really 
satisfactory method has been developed 
for its measurement. For this reason 

service-performance data are a more 
sousn Ow-Srr STEAM JACKETED direct guide to the lubrication engineer 
Quick-opening, also hond- GENERAL SERVICE 


wheel operated. Angle ond aa Assure continued free flow when he is studying relative lubricating 
cogee iad erever frequent use and of any material which con- d ] 
Y" types and combination . . . . : or endurance value. 
it ti ASME Cod quick operation is required geals at ordinary temper- 
ee eee wae for any liquid or gas at pres- otures. 
nigel tor pressures sures up to 300 psi. These 
up to 600 psi. valves have outside stuffing 
box and gland. 





NUCLEAR ENERGY 


Continued from page 109 





binding energy per nucleon. The change 
in binding energy largely went to de- 
velop kinetic energy of the fragments. 


This kinetic energy immediately con- 
verts to heat energy in the surrounding 


mass of uranium and fission products. 
EMERGENCY PROTECTION CYLINDER -OPERATED VALVE 


Whenever a nuclear reaction moves in 
Closing nye ! agi ~ gl ne od baron —— m wenerore — the direction of higher unit binding en- 
emergency shut-off, or opening type for raight-through flow, drop-ti seal, ge . 
deluge or drainage, assuring immediate air or hydraulic control for operation at ergies, it means that some small fraction 
and positive action with weighted pen- any speed. of matter has changed to energy during 
dulum stop. the process. 


The nuclei of the fission fragments 


EVERLASTING ‘FEATURES are bound more tightly than they were 


in th iginal single | leus. 
For more than 40 years, EVERLASTING VALVES have been known This cents Soi ‘ itis on 
for their ingenious design, simple, sturdy construction, and long 


. . ; Fiaig ergies is about 0.9 mev per nucleon for 
trouble-free life with low maintenance expense. Some of their dis- the heavy nuclides. For uranium this 
tinctive features are: 


releases about 200 mev per fission, most 
Quick-Action . . . Opened or closed with less than a quarter turn of it in the form of kinetic energy of the 
of the operating lever. 


fragments and the ejected neutrons. 

Straight-Through Flow . . . the disc cannot become loose and Conclusion. Any nuclear reaction in 
accidentally check the flow. which the nucleons of the resulting 
Vrop-Tight Seal . . . constant contact of disc and seat at all times fragments are more strongly bound than 
prevents dirt or scale from getting between. the particles in the original nucleus re- 


: . leases energy. We can do this two ways: 
Self Regrinding . . . the disc rotates on the seat with each oper- ae ’ 


- th adi h li f (1) Combine light nuclides to form 
oe ee eee ee ee heavier intermediate ones, called fusion. 
No Wedge Action ... all parts move between parallel faces. (2) Break up heavy nuclides into 


Write for bulletin describing EVERLASTING VALVES in detail. smaller intermediate ones, called fission. 
A large percentage of the energy re- 


EVERLASTING VALVE COMPANY 45 Fisk Street, Jersey City 5, N. J. | leased by conversion of a small fraction 


of the mass during the reaction appears 
as kinetic energy of the end-product 


a 
nuclej and quickly becomes heat en- 
ergy. 


pcre coe Rr Bld Bite —— Next part of the nuclear-energy study 
Lg everlasting protection course will deal with Nuclear Reactions 
—watch for it in a forthcoming issue. 
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ABOUT MOTO 


"BEARING LUBRICATION 


FREE ¥ -» eee THIS FULL-COLOR PROFUSELY ILLUSTRATED BOOKLET OF FACTS 
THAT HAVE A BEARING ON THE LIFE OF YOUR MOTORS 


, Comparisons of methods for lubricating 
am. t. , electric motors are interestingly depicted 
a in this new booklet. It illustrates the 
* mi three principal types of bearing systems 
used in motors — cartridge, one-side 
lubrication and Lubriflush — with 
explanations of the functions of each. 
For demonstrating the action of 
re-lubrication in the U. S. Lubriflush 
bearings, a transparent bearing 
housing is dramatically illustrated by 
a series of natural color photos. Proof 
that any motor bearing breathes air 
and therefore leads to contamination 
of the bearing is photographically 
demonstrated to indicate the necessity 
of lubrication every year or so. 
Excerpts of statements by leading 
bearing manufacturers about the 
necessity of motor lubrication are 
presented. This informative 
educational booklet, edited by 
lubrication engineers, is full of star- 
tling facts you should know. Write 
today for a complimentary copy. 
Simply fill in the Coupon below. 


WITH oo 


FOR LONGES) 


U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. * Milford, Conn. 


U. S. ELECTRICAL MOTORS Inc. P-10 
“its P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
11 request (0 Lubriflush Booklet #1848 
U.S.MOTORS zo . 
if ame 
‘ UISy 


 @ 
tele) 4533 











Zone State 


DPenendicsmepenananal 
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PROTECT your boiler investment 


Follow this simple 
gauge glass rule... 


| for the gauge 


ce and 
2) for the shelf 


rhe small investment in space and pennies 

that you put into buying two spare gauge 

glasses will be repaid a hundred times in: 

e@ Fast glass replacements at regular in- 
tervals—for maximum gauge Safety. 

@ An extra spare for quick glass re- 
placement in emergencies. 

e Assurance that you can get the type 
of gauge glass you want—the instant 
you want it. 

Round-the-clock assurance against 
damage through gauge failure. 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application 
— —s 
Normal Conditions 
(Up to 100 p.s.i.) 


Recommended Product 
CORNING brand standard 
* gouge glasses 
+ en 
Higher temperatures = PYREX brand high-pressure 

% gauge glosses 


Higher pressures 


PYREX brand heavy-wall 
gauge glosses 


PYREX brand. red-line 
gauge glasses 


Extra visibility 


Viewing inside 
furnaces, reactors 
pressure vessels, etc. = 


| =! a 
PYREX brand sight glasses 





Lubrication 
inspection 


PYREX brand lubricotor 
glasses 


PYREX brand oil cup 
glosses 





Visible discharge 
devices 


Start this new protection today! Order 
two spare gauge glasses for every boiler 
in your plant! 

Call your Industrial Distributor NOW! 





WITH OUR READERS 


_Continued from page 5 


harmful restrictions. Welding could save 
consumers hundreds of millions of dollars 
yearly in lower cost and would make pos- 
sible a tremendous number of other struc- 
tures now eliminated by these impractical 
and unscientific rules.” 


POWER GETS AROUND... 


“I see you folks claim that tests indicate 
the average reader spends slightly more 
than two hours with each issue of Power. 
Well, maybe so, but it takes me most of 
the month to read one issue. After that my 
copy passes through four or five hands in 
my department. I guess I’m just a slow 
reader. 


H Hotcoms: Los Alamos, N. M. 


OPERATOR’S LICENSES 

“We of the NAPE have completed a pro- 
posed model engineers’ license law, which 
we feel will apply to all parts of the coun- 
try. Now we are preparing a proposed 
‘enabling act’ that is simple and concise to 
help us get it passed by the state legisla- 
tures. Our proposed law has information 
that will help all engineering groups set 
up regulations to meet local conditions. 
We'll send this to all our associations 
throughout the country. There is much to 
be done and we need help from magazines 
like Power. 

“We are also preparing an educational 
program hased on examination questions 
that will qualify engineers to pass the exam- 
inations that would be set up under our 
proposed law. This will help qualify engi- 
neers and remove their objection to con- 
structive legislation. 

W C= Srricxrer, National President, 

NAPE, Washington, D. C. 


Epiror’s Note: For those of you interested 
in license requirements, Power has 32- 
page reprint, covering requirements in all 
48 states, in U.S. Merchant Marine, and in 
Canada. Reprints are $1.00 per copy. 


PULSATING COMBUSTION 

We Power editors are always happy when 
contributors hand us a bouquet for working 
their material into a finished product to 
get higher readership. That’s how F H 
Reynst in France wrote to Assistant Editor 
Howard Kallen, who handled Reynst’s ar- 
ticle on pulsating combustion in the August 
issue and who is now working on a second 
installment for the November issue. Here’s 
the letter: 

“Let me express my great satisfaction in 
the way you handled my material. Because 
you are such a fine stylist, and handled my 
article so beautifully, I offer you my con- 
tributor’s check that McGraw Hill is send- 
ing me. Too had the plane fare is so high 
from Paris to New York. I'd like to sit 
down with you to work on my second ar- 
ticle. 

“I feel that pulsating combustion will 
be big business one of these days. For one 
thing, I consider these Power articles more 
effective than those in scientific papers, 
brimming over with differential equations.” 


Epiror’s Note: Of course we won’t accept 
Reynst’s check—we expect to do consid- 
erable work on all contributed material. 

(Continued on page 218) 





AGAIN... 


THE ONE AND ONLY 


-_ 4 ‘ 
FIRE BRICK CEMENT 
= ee ba e 


BEING USED WITH 
ADAMANT HIGH HEAT 
DUTY BRICK ON 


A COMPLETE RE-BRICKING 


JOB FOR A MAJOR 


PUBLIC UTILITY COMPANY 


. .. impartial tests prove that the bonding 
strength of ADAMANT rises from 800 Ibs. 
p.s.i. at room temperature to 1270 pounds 
at 2600°F.—Actually, ADAMANT is as 
strong as the brick it bonds. Its strong, 
gas-tight, metal-tight joints will not shake 
loose from vibration . . . effectively resist 
the abrasive action of dust-laden air... 
maintain their bond throughout the tem- 
perature range . . . and set without 
shrinking or cracking. Write or cail us for 
literature and dealer’s name. 

ADAMANT — ready - mixed and easy to 
use—available in air-tight drums of 100, 
250, and 500 Ibs. canacity. 

ADAMANT BRICK — exceptional quality, 
manufactured under exacting control 
methods — DRY PRESSED for density, 
TUNNEL KILN burned for uniformity of 
shape, hardness. Meets A.S.T.M. specifi- 
cation for High Duty Brick. 


BOTFIELD 


REFRACTORIES CO. 
784 S. Swanson Street, Philadelphia 47, Pa. 
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high 
A typical CP high pressure compressor installation 
ressu re is this horizontal, four-corner, five-stage compres- 
D sor delivering gas at 3,000 psig. Intercoolers, 
with extra-large separators, are machine- 
mounted, simplifying piping layout. Low compres- 
‘oelea) 9) resso rs sion ratio per stage, low rotative speed and roller 
: bearings assure low power consumption and 
minimum maintenance expense. 


1 alll b dlliee up & hid fbi 


There’s a CP Compressor suited to your special requirements for pres- 


sures up to 15,000 psig. They’re available in vertical or horizontal, 


stationary, portable, or semi-portable packag: types . . . liquid or air 
cooled .. . manual or automatic capacity control with fixed or variable 
volume clearance pockets . . . electric motor or steam driven. For in- 


formation write Chicago Pneumatic Tool Company, 8 East 44th 
Street, New York 17, New York. 


Chicago Pneumatic 


PNEUMATIC TOOLS « AIR AND GAS COMPRESSORS « ELECTRIC TOOLS 
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ENGINEERED FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin “DE” Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


Engineers! Write today for complete specifications. Ask for "DE" Bulletin G-110. 
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WITH OUR READERS 


_____ Continued from page 216 
PowER’s DATA SHEET 
Reader Henry Fortier, Jr, of Atlantic 
Wool Combing Co, Manville, R. I., writes: 
“In your data sheet No. 263 of May 1954, 
would the variation in coefficients of expan- 
sion 0.000495 per F be of any factor in re- 
gard to the table if I used No. 5 fuel oil? If 
coefficient of expansion is not the same, 
can you tell me what it is?” 


Epitor’s note: To amplify data sheet No. 
263 for use with No. 5 fuel oil, an average 
coefficient of expansion would be 0.00035. 
This is for fuel oils of 0 to 14.9 API gravity. 

Also, the formula listed in Data Sheet 
No 263 should read, in part, 1 + C instead 
of 1 — C. Using this correct formula with 
the above coefficient of expansion, will give 
answers close enough for most engineering 
estimates. 

We've made an estimate here because 
we don’t know the exact API gravity num- 
ber of reader Fortier’s No. 5 fuel oil. 

For further information see ASTM 
Standard Number D-1250 in ASTM-IP 
Petroleum Measurement Table No. 6. You 
might also be interested in Petroleum 
Measurement Table No. 7. These can be 
secured for a nominal fee from the ASTM. 
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Boiler furnaces (from p 144) 

sign or fabricate safety devices. Let the 

control manufacturer do that. He has 

the know-how and skill. 
D R CHRISTENSEN 





Des Moines 


INTERLOCK motor- or steam-driven auxil- 
iaries for a prescheduled sequence of 
starting and stopping. With pulverized 
coal the sequence should be i-d fan, f-d 
fan, pulverizer exhauster, pulverizer and 
pulverizer feeder. Of course, the pul- 
verizer interlocks are unnecessary with 
gas firing. Use of interlocks insures 
failure of any motor will cause imme- 
diate stoppage of equipment behind it. 

When two or more boilers of EK’s 
size operate in parallel, selective inter- 
locking is needed. For example, with 
only one i-d fan operating, it may be 
desirable to run only one f-d fan. With 
one of two f-d fans running, it may be 
desirable to operate only two of three 
pulverizers. 

Alternate scheme limits output of f-d 
fans and mills to that which can be 
handled by one i-d fan. This requires 
interlocking to apply limitations to the 
combustion-control system. Limits may 
be obtained by restricting damper open- 
ing, preventing maximum fan speeds or 
throttling coal fed to pulverizer. Varia- 
tions are obtained with motor-speed reg- 
ulation, hydraulic or electric couplings. 
With dual firing, as in EK’s plant, cutoff 
or load-limiting control should follow 
f-d fan operation. 

Allow equipment ahead of discon- 
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SOLVES many of today’s packing problems 


ELIMINA TES costly fluid losses 


DISTRICT OFFICES 

BALTIMORE, MD. __ DETROIT, MICH. NEW YORK, N.Y. Many savings are provided by this 
BOSTON, MASS. HOUSTON, TEX. PHILADELPHIA, PA. Anch d For full detail d 
BUFFALO, N.Y. INDIANAPOLIS, IND. PITTSBURGH, PA. et pro, Vee ae eee 


CINCINNATI, OHIO LOS ANGELES, CAL. SAN FRANCISCO, CAL advantages of Anchor Rotary Shaft 
CHICAGO, ‘LL. MILWAUKEE, WIS. SEATTLE, WASH. 


CLEVELAND, OHIO MONTREAL, CANADA SPOKANE, WASH. Seals, write us today or contact our 


DAYTON, OHIO NEW ORLEANS, LA. ST. LOUIS, MO. nearest Branch Office. 
TOLEDO, OHIO WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA. ELKHART, IND. MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 





NOTHING SUCCEEDS LIKE SUCCESS... 


Buell ‘SF’ 
Electric Precipitators 


PROVE IT AGAIN! 


Spectacular on-the-job performance started engineers talking... and it’s been 


music to our ears ever since. 


Our engineering friends have marvelled at low maintenance costs... at brand 
new efficiency records . . . at the wide range of different and complex dust recovery 


problems that are being solved by Buell’s ‘SF’ Electric Precipitators. 


We will be happy to demonstrate the finer points at any time. Such standard 
Buell features as continuous rapping... convenient remote control from a cen- 
tral switchboard ...the proved efficiency of the exclusive Buell Spiralectrode, 


are all elements of simple overall design. 


Dozens of Buell ‘SF’ Electric Precipitators are already operating or in the works. 
Get the complete facts now. Write for our informative Brochure “The Collection 
and Recovery of Industrial Dusts” which 

tells about all three Buell Systems of indus- 

trial dust recovery. Write today! Buell 

Engineering Company, Department 50-J, 

70 Pine St., New York 5, N. Y. 


ue 


MECHANICAL 


a= 20 Years of Engineered Efficiency in 
ia“ DUST RECOVERY SYSTEMS 


220 
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nected machine to run until it is stopped 
manually. This permits boiler furnace 
to be scavenged and a new start made 
with minimum delay. Push buttons or 
other switches are helpful to bypass 
interlocks during disconnects and tests. 

Best scheme of controls eliminates 
automatic restarting of equipment cut 
out during trouble periods. I-d fans 
may start automatically after motor 
voltage failure, but the other auxiliarie: 
should be manually restarted by the 
operator of the plant. 

H B Wayne Brooklyn, N. Y. 


Other readers sending good answers. 
for which we lacked space, are: 
G ROSEKILLY San Mateo, Calif. 
Metvin Evans Minneapolis, Minn. 
C G Howarter Canton, Ill. 
JAMES SMITH WICK 
Washington, D. C. 
Howarp Hotcomat 
Los flamos, N. Vv. 


Coil freezes (from p 146) 
ge YE"! Dont water Ejector 
” Aigh point 
in system To 
sewer 


3. Jest 
connection 





Lines from other 


Drain low points 


pocket 
USE EJECTOR like that in sketch to re- 
move water from low points in coils. 
Connect suction to system low points, 
using one shutoff valve in each branch. 
To operate, first open vent valve and 
then valve in branch to coil being 
drained. Most of the water in the coil 
will drain by gravity. When flow stops, 
run ejector until coil is completely 
drained. Close suction valve before 
stopping ejector. Use test valve to see 
if any water is left in suction line. If 
there is, use ejector again. It operates 
with either steam or water. 

Antonio Di LoRENzO 

Brooklyn, N. Y. 


FREEZE-UP SWITCHES in fan discharge 
can be set to stop unit when temperature 
goes below a safe level. Or return-air 
controls can be set to limit moisture 
temperature to a safe level. 

Many coils freeze when unit is shut 
down and dampers are assumed to be 
tightly closed. Control failure or dam- 
per leakage allows cold air to enter 
compartment and freeze coils. Inspect 
dampers to see they are tightly closed. 
Leave inspection doors open so warmer 
room air can circulate around coils. 

Use a high-pressure industrial-type 
blower to dry coil interior. Run blower 


POWER * OCTOBER 1954 


« 





POWER 


* 
gS 


ORTURE CHAMBER 


for VALVE and 


Here, steam up to 1500 pounds pressure 
and 1000° F. gives Vogt the answer to any 
question of materials or construction for 
valves and fittings in just a few days... 
facts that would take years to obtain under 


normal operating conditions! 


We set up our own Torture Chamber to 
determine the durability of valve packings 
and gaskets; the resistance of various steels to 
corrosion and erosion; and how hard and how 
smooth surfaces of seats, discs and stems must 
be to withstand steam at high pressures and 
high temperatures. We tested and found an 
ideal yoke nut material, and we uncovered 
facts on joint design that could be found in 
no other way. 


HENRY VOGT MACHINE CO.., Louisville 10, Ky. 


BRANCH OFFICES: NEW YORK @ CHICAGO e 
PHILADELPHIA @ ST. LOUIS @ DALLAS @ CHARLESTON, W. VA. 


CLEVELAND 
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FITTING MATERIALS 


Thus, by constant and accelerated testing, 
we quickly and definitely prove or disprove 
the claims that are made for many newly 
developed materials. And thereby we make 
sure that only the best goes into valves and 
fittings that bear the name Vogt. 

Consult Catalog F-9 for the complete Vogt line of 


drop forged steel valves, fittings and flanges for 
steam, water, oil, gas, air and refrigeration services. 


DROP FORGED STEEL 
VALVES and FITTINGS 





TUBE ROLLING CONTROL 


Here is a tube rolling method that outdates 
all others! Recognizing the long standing fact 
that air provides the best method of operation, 
this principle is now combined with positive 
electrical control. Result: 1) tube rolling is 
substantially speeded up; 2) human error is 
eliminated; 3) both ferrous and non-ferrous 
tubes can be rolled in all sizes from 4 ” to 4"°— 
using only one control. 


The “John Crane” Electro-Pneumatic Tube 
Rolling Control assures the correct amount of 
tube expansion into the sheet to provide the 
exact holding strength and tightness required 
by the service. ‘“‘Weepers” or “‘leakers” are 
eliminated. ‘‘Cold work” stress is minimized. 
Distortion or fracture of tube sheet ligaments 
is prevented. A skilled operator is not required. 


See the new “John Crane” Electro-Pneumatic 
Tube Rolling Control in action on your own 
operation. Without obligation to you, we will 
arrange for a demonstration in your plant. Con- 
tactustoday. Request 8-pageillustrated catalog. 


Crane Packing Co., 1830 Cuyler Avenue, 
Chicago 13, Illinois. 


In Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., N., Hamilton, Ont. 





CRANE PACKING COMPANY 
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for at least 30 min. Check coil for dry- 
ness by holding a mirror at outlet. If 
it fogs, there is still water in the coil. 
Continue drying until all moisture is 
removed from the coil. 

E F WexLAGcE Fairport, N.Y. 





Recirculating 
oir domper 


FREEZING results from inadequate de- 
sign. In the original installation, pro- 
vision should have been made to protect 
coils from exposure to freezing air. Now 
that system is installed there are two 
possible corrections, but enough space 
must be available if they are to be used. 

A recirculating air damper and in- 
take-air damper in plenum chamber 
ahead of cooling unit, as in top sketch, 
is one answer. Link dampers together 
and control damper motor from a ther- 
mostat having a bulb on coil surface. 
Set thermostat so recirculating air dam- 
per opens if air temperature at coil goes 
below 35 F. Fresh-air damper will close 
while recirculating damper opens. Pro- 
portion dampers and adjust damper mo- 
tor to maintain minimum required 
fresh-air intake. Be sure plenum is large 
enough to permit mixing of the air 
streams without power waste. 

In another method, bottom sketch, an 
effective hookup can be made if recir- 
culated air must be kept at a minimum. 
Here a tempering coil in fresh-air in- 
take ahead of cooling coil maintains air 
temperature at 35 F. This coil must 
have enough heating capacity to handle 
maximum system capacity at the min- 
imum outdoor temperature expected. 
SP should control the steam valve 
thermostatically to maintain desired 35 
F. A nonfreeze type coil may be re- 
quired for the system. 

Teo THRING Toronto, Canada 

(Continued on page 224) 
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This new Mead-Morrison 10-ton sta- 
tionary coal tower, recently installed at 
Commonwealth Edison Company’s 
Ridgeland Station, was designed for a 
free digging rate in excess of 1200 tons 
; ° per hour from barge to hopper. 

n rele] } n g The use of a Mead-Morrison light- 
’ weight coal grab and a Mead-Morrison 
barge haul system contributes to this 

outstanding performance. 
One of the features of this machine is 
an extended cantilever at the rear, 
allowing coal to be put in storage and 
to be reclaimed from storage to con- 
veyer belt or barge. Power to the hoist 
drums is supplied by wound-rotor 
8 motors and counter-torque, full-mag- 
in less raate day oT @] realtaltn acts netic, reversing, alternating current 

control for 4160 volts. 
Mead-Morrison Coal and Ore Han- 
dling Bridges and Unloading Towers 
are available in capacities up to 2000 
tons per hour. They have proven their 
efficiency and dependability for over 50 
years in installations all over the world. 
Be sure to consult Mead-Morrison on 
your material unloading and rehandling 
problems. 


MORRISON McKIERNAN-TERRY CORPORATION 
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NEW KECKLEY REGULATIN 


Thermostatic Element Acts Upon 
Diaphragm And Lever Which 
Control Pressure Regulator 


Manual Control For ; 
Initial Setting of ; abt a 


Manual Setting 
Reduced Pressure 


For Desired 
Temperature 


Thermostatically 
Controlled Lever 
Acts Upon 
Pressure Regulator 





Standard, 


Interchangeable Renewable Stainless Steel 
Regulator Body Wearing Parts 
And Parts 





TYPE PTM MODULATING 
PRESSURE-TEMPERATURE 
REGULATOR 


Costs No More Than Less Sensitive Separate Units 


The new Keckley Type PTM modulating pressure-temperature 
regulator establishes a new standard of accuracy of temperature 
regulation for batch processing, air ducts and other exacting control jobs. 
As temperature tends to vary, the thermostatic control unit acts 
upon the pressure regulator to reduce or increase steam pressure. 
Pressure will modulate smoothly and rapidly between the initial 
setting and zero, thereby preventing overrun. Rate of pressure modulation 
is adjustable, giving the user a wide choice of control. 


This new valve costs no more than separate Pressure and 
Temperature Regulators but gives much finer control and a 
simpler installation. Originally developed to meet exacting TVA by, 
specifications, Type PTM is a refinement upon 
earlier Keckley types, which are still catalogued 
for average requirements. 


Ask for your copy of the new Catalog 54-A 
describing the complete Keckley line of Steam and 
Liquid Control Equipment. 


C. KECKLEY COMPANY 


400 W. MADISON ST. 
CHICAGO 6, ILLINOIS 
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LARGE INSTALLATONS use a heat ex- 
changer to keep water temperature be- 
tween 35 and 50 F, depending on out- 
side temperature. A circulating pump 
starts automatically whenever outdoor 
temperature reaches 35 F. Water is 
kept in the system summer and win- 
ter, permitting starts at any time. 

Suitable chemical treatment keeps 
corrosion low at all times. This method 
is cheaper than an antifreeze and allows 
easy tie-in of new units to existing ones. 

SP can reduce and prevent freezeups 
by checking for sediment accumulation, 
which slows circulation. This is es- 
pecially important when coil return 
piping runs up to the return riser. Check 
return-air system and its dampers to see 
it runs properly and gives the desired 
mixture in the system. 

L W Firzpatrick 

Jefferson City, Mo. 


VACUUM PUMP, rated to 29.9 in. Hg, 
would be suitable for drying out any 
moisture that cannot be drained. Or use 
a blower to circulate warm air through 
the coil. Remove moisture from air 
with a silica-gel drier. 

J L AIKMAN Vicosia, Cyprus 


Other readers sending good answers, 
for which we lacked space, are: 

Gorvon Ross’ Chalk River, Ont. 
W J Strernert Flushing, N. Y. 
L M MartTINEz Rego Park, N.Y. 
A J Breucetmans New York, N.Y. 
J SMITHWICK Washington, D.C. 
A M PALMER Brooklyn, N.Y. 
OBENO CuoGHI 

Richmond Hill, N. Y. 
Jerry TRNCAK Houston, Texas 
C G HowartTerR Canton, Ill. 


FEEDWATER 


precipitates. Whether these particles 
have a strong tendency to adhere to 
zeolite should be determined. And there 
is evidence that this characteristic 
varies seasonally. 

As the zeolite softener in a filterless 
plant serves also as a filter, turbidity to 
the softener should be kept as low as 
possible. The hot-process unit acts as a 
clarifier as well as a softener. And to 
get best results, it must be designed for 
maximum settling area. It is good prac- 
tice to eliminate surges in the hot- 
process unit by providing separate or 
integrated backwash storage facilities. 

Flow requirements through the hot- 
process softener increase when zeolite 
rinse water is needed. It is important 
to consider this on the original design. 
The rinse takes 20 minutes at the rate 
of 4-6 gpm per sq ft per zeolite softener. 


Continued from page 113 
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Contracts are more profitable 1D) Dae AASB 
when you install dependable iMO PUMPS 


A wide range of De Laval IMO models spe- 
cifically built for fuel oil service is available. 
Capacities up to 80 gpm, pressures to 275 
psig. Write today for Bulletin LG-A. 


pi272 
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In this heating installation, two De Laval 
IMO 10 gpm pumps, operating at 1,150 
rpm, 25 psig, supply preheated No. 6 fuel 
oil to the burners. 


To increase your present—and future—profits on commercial 
heating jobs, install dependable De Laval IMO pumps on 

pump and heater sets. Their simple, trouble-free design saves 
you money on service calls. . . builds customer goodwill, 

for there’s nothing to get out of order or need adjustment. No 
pilot gears, no sliding vanes, no reciprocating pistons. 

De Laval IMO’s have only three moving parts—smoothly 
intermeshing rotors that propel the fluid axially in a steady 
flow without churning, pocketing or pulsation. 


i DEENE [MO Pumps 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 








Here are amazing comparative* performance figures! 


MINUTES OF USABLE BRIGHT LIGHT TO 1.10 END POINT 
100 300 500 600 700 
PAY-O-VAC 3? | Samm , 
BRAND A _ 
BRAND 8B 
BRAND C 
BRANDD SCS 

MINUTES OF LIGHT TO .90 END POINT 
100 200 300 400i 5000s“ 700 800s 00 1000 «1100 











Here’s a truly new, performance-tested Industrial 
Flashlight Battery! Available now in the famous 
patented Ray-O-Vac sealed-in-steel construc- 
tion ... and at no extra cost! Here’s a bat- 
tery that always gives longer usable light 
time! Like all Ray-O-Vac LEAK PROOF 
Brand batteries the No. 3LP is 
fully guaranteed against corro- 
sion because it’s sealed 
in steel—top, bottom 
and sides. 


RAY-O-VAC COMPANY 


*Pigures obtained from tests conducted under specifications es- 
tablished in Circular of National Bureau of Standards No. C-466. 
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Additional services (continued) 

size. Prices may be obtained from 
manufacturers and the most economical 
unit chosen. 

With regard to the list of services 
requiring emergency power, air supply 
for the sprinkler systems has been 
listed. If sprinkler-water pumps are 
tied to the plant power system, install 
provision for them, too. The item on air 
for stokers indicates boiler operation is 
to be maintained. I believe emergency 
power should be available for boiler 
feed pumps, stoker drives, fans, motor- 
operated valves, coal-handling equip- 
ment. 

Tanasi mentions cafeteria refrigera- 
tion, which suggests that emergency 
period may be lengthy. If so, consider 
building heating requirements needing 
electric power for solenoid valves, con- 
densate pumps, unit heater fan motors 
and controls. 

Emergency power for air conditioning 
is desirable although not essential. 

H B Wayne Brooklyn, N. Y. 


Emergency circuits (continued) 


If boiler capacity is adequate, by all 
means use a steam turbine-generator. 
It is simpler, faster to get into service, 
and depreciation is less. 

Otherwise, use either a gasoline- or a 
diesel-electric generating set. Either 
starts quickly and handles the load 
without trouble. 

One problem is that there must be 
some way to separate the emergency 
circuits from the others. In an emer- 
gency the main load must be dropped 
and only the essential ones left con- 
nected. If the total load is imposed on 
the emergency set, it acts somewhat like 
a short circuit and opens the circuit 
breakers, or stalls the set. 


EA Roserts Carlsbad, N. Mex. 


User must decide whether 


diesel or gas is better 

WHETHER Tanasi (June “Arguments”’) 
uses diesel or gas depends entirely on 
his individual opinion. Either will do 
the job, and operation can be entirely 
automatic, semi-automatic or manually 
controlled. The simpler the setup and 
the fewer the gadgets, the better. 

Best procedure is to buy a standard 
product made by a recognized manufac- 
turer, making sure he knows the require- 
ments. Follow standard installation and 
operation procedure. 

In addition to the emergency services 
listed, I think one might well consider 
a motor-driven pump for emergency 
water service. 

CLypE HowARTER Canton, Ill. 
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ELIMINATE END THRUST 
AT PIPE INTERSECTIONS 


BALANCED JOINT 


@ Buying an expansion joint from ADSCO is like 
shopping in a super-market. Everything you need 
is under one roof. Offering the world’s most com- 




















plete line of both slip and packless expansion joints, 
ADSCO is the only manufacturer able to supply 
the right joint for every purpose. ADSCO’s com- 
plete line is backed up by an engineering service 
which since 1877 has found exact solutions to cus- 
tomers’ special problems. 

An example of ADSCO’s versatility is the Corru- 
flex Balanced Joint illustrated here. This packless 
expansion joint is designed to accommodate axial 
motion and eliminate end thrust at pipe intersec- 
tions. The rods tie the joint ends together, thereby 
transmitting the end thrust to a distant point where 
adequate anchorage is available. The joint thus re- 
quires only the equivalent of an intermediate or 
stabilizing anchor. 









































So when you’re shopping for expansion joints, 
come to ADSCO first. You won't have 
to look elsewhere . . . Call your 


“when pipeline is in service, element absorbing ADSCO representative or write for 
provers is sbiminsicent other is extended. Bulletin 35-51A. 








EXPANSION JOINTS @ HEAT EXCHANGERS e@ TRAPS par STRAINERS o SEPARATORS o METERS 


AMERICAN [)ISTRICT STEAM COMPANY, [NC. 


GENERAL OFFICES 
NORTH TONAWANDA, NEW YORK 


PLANTS: NORTH TONAWANDA, N. Y., AND RICHMOND, CALIF. 
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LUBRIPLATE 
LUBRICANTS 


The introduction of LUBRIPLATE Lubri- 
cants established a new high standard 
for industrial lubrication. Now, a re- 
cently patented improvement in the 
production of LUBRIPLATE results in 
even greater lubrication efficiency. Under 
today’s operating costs, reduction of 
down time, less parts wear and replace- 
ments, as well as lower power consump- 
tion, far outweigh any differential in the 
initial cost of LUBRIPLATE Lubricants. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Write 
for your free copy of the new and en- 
larged LUBRIPLATE DATA BOOK—a most 
valuable treatise on modern lubrication! 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Co. 
Newark 5, N. J. « Toledo 5, Ohio 
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generating-equipment design is based 
on much field experience with older 
units, together with laboratory data ob- 
tained on a large selection of materials, 
and scientific information from experi- 
ments. It is remarkable how much the 
designers of older units accomplished 
with so little to work with. 

Considering materials and experience 
available to the designer today. and the 
vast body of operating experience, it 
does not seem unreasonable to expect 
useful life of modern hydroelectric units 
to be 100 years or more. 

Today’s generating units may operate 
satisfactorily throughout useful life of 
the dam. provided that factors reduc- 
ing or eliminating cavitation, erosion, 
and other causes of destructive action, 
are carefully considered in the original 
design of the power plant. Cost of lost 
revenue and labor, caused by frequent 
repair over a period of 100 years or 
more, could greatly exceed the extra 
cost of a lower turbine setting, a lower 
specific speed, or cost of erosion- and 
corrosion-resistant material. 

Governor components discussed in- 
clude speed-responsive element, flybal] 
drive, dashpot, speed-droop mechanism, 
speed-level control, gate-limiting device, 
relay valve, piping, oil pump, etc. 


{SME paper No. 54-F-17. 


Economical turbine design for marginal 
hydroelectric plants. By A R Klann, 
{llis-Chalmers Manufacturing Co. 

With the advent of large hydroelec- 
tric and thermal plants tying into ex- 
tensive networks, many potential hydro 
sites remain undeveloped because they 
are marginal in nature and cannot be 
developed economically along standard 
lines. In other instances, water-power 
sites developed years ago are becoming 
costly to run because of antiquated 
equipment but may not be abandoned. 

In the face of such problems, steps 
must be taken to reduce capital and 
operating costs in order to utilize many 
of these marginal sources of hydroelec- 
tric power. 

Although conventional designs of tur- 
bines and auxiliary equipment are too 
costly for many of these plants, numer- 
ous practical modifications can be made 
to reduce initial cost without sacrificing 
reliability or long life. Few of these 
modifications represent recent develop- 
ment but with the trend toward high 
unit capacities for ever-larger projects, 
less attention has been given to devel- 
opment and rehabilitation of small- and 
medium-capacity sites which could pro- 
duce many kwhr per year. 

Utilization of economical designs dis- 





Directions for ordering papers on p 232 








power 
METS 


: inent electric com- 
pany* in Massachusetts 
specified Walworth Pres- 
sure-Seal Gate Valves for 
high-pressure, high-tem- 
perature steam lines. The 
patented bonnet joint of 
Walworth Pressure-Seal 
Valves — no bonnet 
flanges, bolts, or welds — 
makes them ideal for this 
type of service, especially 
where there are space 
and weight limitations. 

Additionalinformation 
on Walworth Valves and 
Fittings for power plants 
may be obtained, with no 
obligation to you, by 
writing to Walworth 
Company, General Offices, 
60 East 42nd Street, New 
York 17, New York. 


*Name on request 


~ 
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WALWORTH 








PRESSURE-SEAL CAST STEEL VALVES 





better because .-» They have no bonnet flanges, 
bonnet bolts, or bonnet welds. Ideal for high-pressure, 
high-temperature steam service and corresponding 
boiler feed service, Walworth Pressure-Seal Cast Steel 
Valves weigh less, and take up less space than the 
flanged bonnet type of valves used for similar services. 


These are a few of the important advantages made 
possible by the design of Walworth Pressure-Seal 
Cast Steel Valves. Internal line pressure is utilized 
within the bonnet to maintain a tight, leakproof, 
body-to-bonnet connection under all normal operat- 


ing conditions. The higher the pressure, the tighter 
the seal. 

Ask for your copy of Walworth Circular 143. It 
gives detailed information, including sizes, dimen- 
sions, and specifications for all Walworth Pressure- 
Seal Cast Steel Valves. 


\ 
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Cross section of 8-inch Series 900 Walworth 
Pressure-Seal Cast Steel Gate Valve. Pressure- 
Seal Globe, Check, Angle, and Non-Return 
Valves are also available in Series 600, 
900, 1500 and 2500 in a wide range of sizes. 


WALWORTH 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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cussed in the paper, together with other 
cost-reducing arrangements in build- 
ing construction, generating and auto- 
matic control equipment, can result in 
profitable investments. Many utilities 
find such reconsiderations worthwhile. 
ASME paper No, 54-F-16. 


= = - Heat transfer 
Use of numerical analysis in transient 
solution of two-dimensional heat-trans- 
fer problems with natural and forced 


SMALL IM SIZE, BUT 


convection. By S K Hellman, George 
Habetler and Harold Babrov, Knolls 
Atomic Power Laboratory, General Elec- 
tric Company. 

To determine stresses in a nuclear 
reactor during power buildup and de- 
cay, a method of evaluating transient 
temperatures involved must be derived. 
This paper presents an analysis of a 
two-dimensional metallic structure con- 
taining many flow channels. Cooling 
is accomplished through natural and 
forced convection. 

Heat generation and conduction are 
considered as functions of time and two 
space variables. Laminar motion of the 
liquid metal is expressed by means of 
transient, one-dimensional flow-rate 
equations, derived from Euler’s equa- 
tion. The system is set up as a thermal 
network so resulting finite-difference 
equations can be solved by a digital 
computer. ASME paper No. 54-SA-53. 


Demineralization 


fer coefficients by the thermal-cyclic 
and method. By L S Mims and J A Kleber, 


ege Atomic Power Div, Westinghouse Elec- 
Silica Removal vie Corp 


A test loop for determining heat-trans- 


The thermal-cyclic method has two 
important advantages over the steady- 
state method of measuring convective 
is so small it can hardly be seen film coefficients of surfaces with odd 
in this picture — yet the physical shapes. Steady-state method 
CATEXER® and ANEXER?® ion requires that heat be made to flow 
exchangers provide the low continuously from solid to the fluid; 
silica, low solids boiler feed it also requires that metal surface tem- 
makeup water required for perateye be known. 


equipment... @ in the above plant 








Send for this 
useful bulletin 
—no obligation 


trouble-free high pressure boiler 
and turbine operation. 


For more information, 
write for INFILCO Ion 
Exchanger Bulletin 1960-K. 


INFILCO INC. Tucson, Arizona 





Plants in Chicago and Joliet, Illinots 


Field offices in 33 principal cities 
in the U.S., Canada and Mexico 


Both these disadvantages are elim- 
inated in the thermal-cyclic method 
where heat is applied directly to fluid 
and in which only temperatures of fluid 
inlet and outlet at the test section need 
be recorded. 

The Westinghouse Atomic Division 
has constructed a loop operating on the 
thermal-cyclic principle. This loop, 
using water as fluid, was designed to 
operate in a range suitable to the cyclic- 
measuring theory. 

Test data obtained show good cor- 
relation with the Colburn equation and 
the thermal-cyclic method has proved 








Directions for ordering papers on p 232 
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Want to open the throttle for more profit? Then throttle 
back on Diesel operating costs— by using Van der Horst 
processing. 


It gives you a flexible advantage. With VANDERLOY M, we 
renew worn liners — even those that oversize 0.010 inch per 
inch of diameter. Finished to original dimensions with Porus- 
KROME”, they'll take twice the punishment raw liners can stand. 


Yet, as compared to buying new ones, these Van der Horst 
liners save you money! 


Use them to boost the power factor without increase in cost, 
or take the profit on their higher efficiency and much longer 
service life — whichever way fits best in your operating pattern. 


Porus-Krome is a dense, hard, 
wear and corrosion-resistant 
chromium, produced by the 

Diesel owners everywhere find Porus-KROME out-wears two Van der Horst Corporation 
or more raw liners. Rings stand up proportionately longer, of America, and which gives 
against this unique plated service. And both fuel and lube oil working surfaces an infinite 


consumption are reduced. number of tiny oil-retaining 


You might as well have this advantage. Cut out the cumu- reservoirs for perfected 
lative cost of oversizing and use only standard size parts. Once lubrication. 
you’ve tried it, you’ll find Van der Horst processing is the way 
to full-throttle profit. We’d like to show you, in actual figures. 


VU. S. PATENTS 
W53-06 2,048,578, 2,314,604 ond 2,412,698 


VAN DER HORST CORPORATION * OLEAN, N. 
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Foster manufactures a complete line of 
self-contained, pilot-operated pump gov- 
ernors for controlling discharge pressure 
of reciprocating or turbine driven pumps 
in constant pressure, differential pressure, 
excess pressure Or vacuum service. On mo- 
tor driven pumps, Foster Relief vaives are 
available in either constant or excess pres- 
sure type for installation in the discharge 


piping. 


These valves have wide, easily adjusted 
pressure ranges, and like all Foster valves, 
are designed and built for long life 
with a minimum of maintenance and are 
easy to service when necessary. Ask for 


Bulletin P-101. 





FOSTER 


Type P 
PUMP 


GOVERNORS 











FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE 


AUTOMATIC VALVES 


SAFETY VALVES 


UNION, N. J. 


FLOW TUBES 





GASKET CUTTERS 
As much of a "MUST”’ 


asa 
SCREW DRIVER 


— 


Be prepared for any emergency where gaskets are 
concerned by having the ALLPAX GASKET CUT- 
TER in your plant ready for use. Anyone can 
cut gaskets and bolt holes of any gasket mate- 
rial with this simple, handy tool . . . as im- 
portant to your tool kit as a screw driver. Why 
take chances with costy shutdowns when you can 
stop them before they start with a tool that 
will pay for itself the very first time it’s used 


Cuts bolt holes from 14°" diameter and gaskets 
up to 48” diameter . . . co complete job handled 


for BOLT HOLES as well as 
Dee 6 Na Go w% & « « 


by a single tool. Get yours TODAY! 


Also: 

Packings for all purposes Valve Discs, 
Sheet Packing; Moulded and Mandrel-cut Pack- 
ing Rings; Packing Hooks; Packing in coil, ring 
or loose form. Special packing for special re- 
quirements 


Contact your near- 

est distributor .. . 

or us... for your 
requirements. 


THE ALLPAX COMPANY INC. 


805 Mamaroneck Ave., Mamaroneck.W-Y. 


Superheat Sheet Pock:ng 


Red Rubber Sheet 


Proof Sheet Packing 


Diaphragm Sheet 


More TECHNICAL BRIEFS 


Begins on page 162 


a useful tool in obtaining heat-transfer 
data. A possible future use may be to 
measure the effect of film deposits on 
heat-transfer coefficients. ASME paper 
No. 54-SA-48. 


Water treatment 


Experience with the use of hydrazine 
as an oxygen scavenger in high-pres- 
sure boilers. By E C Fiss, Duke Power 
Company. 

Through the years Duke Power Com- 
pany has used a minimum of chemical 
Until 
1916 scale formation was prevented by 
using evaporators to provide mineral- 
free makeup water and maintenance of 
tight condensers to avoid contamination. 


treatment for boiler feedwater. 


Difficulties arose, leading to use of 
sodium sulfite, and later to hydrazine. 
It has now been used continuously in 
one or more boilers for 2% years and 
is the only chemical treatment used in 
boilers operating above 900 psig. 

Hydrazine is currently being used in 
16 steam-generating units at operating 
450 to 1850 psig. Units 
produce steam for a total generator 
continuous capability of 1,170,000 kw. 

Since starting use of hydrazine, cor- 
rosion causing tube failures in 1350- 
psig boilers has been arrested. A typi- 
cal hydrazine residual is 0.10 ppm 
NoH, in the boiler water. Dilute hy- 
drazine solutions require no more han- 
dling than solutions of 
other chemicals commonly used in boiler 
water treatment. 


pressures of 


precautions 


To date no undesir- 
able results from hydrazine have been 
observed. APC paper; no number. 





TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from sources, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Power Conference, 
annual meeting, Sherman Hotel, 
Chicago, Ill., Mar. 24-26, 1954. 
Identified by initials APC. Ob- 
tainable in proceedings that may 
be purchased from R A Buden- 
holzer, chairman, Illinois Institute 
of Technology, 3300 Federal St, 
Chicago 16, Illinois. 














Berg-Gibson Manufacturing Co has been 
accepted as a member company of the 
Material Handling Institute. 
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POWER 


Mopernize 
FOR EFFICIENCY 


- . . INSIDE AND OUT! 


When you modernize your 
power plant to increase output and 
efficiency, it’s always evident 
that the cooling requirements 
of your new generating 
equipment should be served 
with equally modern facilities 
to achieve the most economical 
operation possible. That’s 
why you see Pritchard cooling 
towers and air cooled heat 
exchangers performing vital 
cooling jobs in so many 
modern power installations. 


There are three good reasons 

why Pritchard cooling equipment does those 
jobs better: practical design, exclusive 
equipment features, quality construction. 
This all adds up to long, trouble-free, 
dependable cooling service. To get that for 
your installation, be sure you get Pritchard. 


Industry’s Partner for Progress 


J.F. Pritchard Co. 


OF CALIFORNIA 
A DIVISION OF J. F. PRITCHARD & CO 


Dept. 384, 210 West 10th St., Kansas City 5, Mo. 


COOLING TOWERS 
AIR COOLED HEAT EXCHANGERS 
GAS & AIR TREATING EQUIPMENT 


Representatives in Principal Cities from Coast t 
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You’ll obtain 

maximum heat 

transfer ... with 

maximum savings 

...in jacket water 

cooling or other cooling operations 
with Pritchard QUINTAIR® air-cooled 
heat exchangers. In addition to the 
induced draft QUINTAIRS shown, 
forced draft units are available to 
meet specific operating requirements, 





Install BUILDERS SHUNTFLO METERS right in your pipe lines. 
Check air and gas usage with this direct-reading, easy-to-install 
meter. Shuntflo is available for 2” to 14” lines, and is 


completely self-contained and self-operated. 


UILDERS-PROVIDENCE 


DIVISION OF B-IF INDUSTRIES, INC. Oia: 
ASF 





eeoer 
D conteois 


ey ane a ee 


Builders-Providence, Inc. 

35. Harris Ave.. Providence 1, Rhode Island 
Please send Bulletin 400-310 describing Builders Shuntflo Meter 
for air and gas. 


Name... 


| 
| 
Compony........ a iotticnanicacianiaitahestanaabeiiies | 
Street 7 





More FREE BULLETINS 


Begins on page 175 





17 Amplifier-converter unit enables 

Autronic system to be used with 
thermocouples or other low-voltage dc 
input equipment. One-page bulletin A- 
712. Autronic Controls Div, Swartwout 
Co, 18511 Euclid Ave, Cleveland 12, Ohio. 


18 Thermostatic temperature regula- 

tors, Type 8S. Applications, photos, 

serene and specs in 12-page bulletin 

Lawler Automatic Controls, Inc, 

rey N MacQuesten Pkwy, Mt Vernon, 
New York. 


19 Boosters and accumulators. Selec- 
tor charts, applications, diagrams 

in 8-page bulletin B-54. Petch Manu- 

facturing Co, Alpena, Michigan. 


ELECTRICAL EQUIPMENT 


20 Stationary batteries. Bulletins 

CP-536 and CP-537 describe com- 
plete line of lead-calcium and lead-an- 
timony batteries for control, switchgear 
and auxiliary power applications. Specs, 
capacities, ratings. C & D Batteries, 
Inc, Conshohocken, Pa. 


21 Fluorescent lighting. Informative 

24-page booklet fully discusses 
subject in non-technical terms. Sylvania 
Electric Products Inc, 1740 Broadway, 
New York 19, N. Y. 


22 Electric equipment. Two, 8-page 
bulletins, GEA-6195 on electric 
equipment for heavy construction tools 
and GEA-6196 on installed equipment 
for heavy construction projects. Specify 
bulletin desired. General Electric Co, 
Schnectady 5, N. Y. 


23 Germanium divdes. Specs, ratings 

and applications in 4-page bul- 
letin GD-1A. International Rectifier 
Corp, 1521 E Grand Ave, El Segundo, 
California. 


24 High voltage conductor, Expanded 

ACSR, for electric power transmis- 
sion, 300 kv and above. Photos, cut- 
aways, charts in 18-page booklet. 
Aluminum Co of America, 1501 Alcoa 
Bldg, Pittsburgh, Pa. 


25 Miniature wire and cable. Con- 
struction and application data, 
illustrations and specs in 16-page book- 
let. Tensolite Insulated Wire Co, Inc, 
Tarrytown, New York. 


26 Distribution transformers. Design 

features and advantages discussed 
in illustrated 24-page bulletin GEA- 
6070. General Electric Co, Schenectady 
5, New York. 


MAINTENANCE EQUIPMENT 
AND MATERIALS 


27 Dehydrafilters for such applica- 
tions as liquid level indicators and 
single valve installations. Two-page 
bulletin C-5154. Hankison Corp, 951 
Banksville Rd, Pittsburgh 16, Pa. 


28 Oll purifiers for use wherever 

diesels are used for power gen- 
eration. Photos, performance data, ca- 
pacities in 12-page booklet. Centrico, 
Inc, 75 W Forest Ave, Engiewood, N. J. 


29 Ultrasonic soldering equipment 
for fluxless soldering of alu- 
minum, magnesium, copper and silver. 
Six-page bulletin. Aeroprojects Inc, 
West Chester, Pa. 


30 Oil filters. Eight-page bulletin 
31085 discusses need of correct 
filtering. Photos and cutaways. Cater- 
pillar Tractor Co, Peoria, Illinois. 


31 Sheet linings of Koroseal. Photos; 

application data in 4-page bul- 
letin. Metalweld Inc, Protective Coat- 
ings Div, Scotts Lane & Abbottsford 
Ave, Philadelphia, Pa. 


32 Corrosion proofing service. Four- 

page bulletin 519 describes mate- 
rials and applications. Protective coat- 
ings, 8-page bulletin C-150 describes 
selection methods for various industrial 
installations. Specify bulletin desired 
The Celilcote Co, 4932 Ridge Rd, Cleve- 
land, Ohio. 


33 Zine-rich coatings for rust-proof- 
ing iron and steel. Three informa- 
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ON DUTY... 


in Connecticut State Hospital’s new power plant 


ROSS SURFACE CONDENSER 


With a staff of 982 employees and 
care facilities for 3,016 patients, the 
Connecticut State Hospital, Middle- 
town, Conn., is one of numerous insti- 
tutions, public utilities, office buildings, 
refineries and other industries served 
by Ross Surface Condensers. Here, the 
Ross unit condenses the exhaust from 
a 500 kw turbine generator set, pro- 
ducing 26 in. Hg. vacuum. 


Because it has engineered and built 
sO many condensers: standardized, 
special and packaged units... because 
it has originated so many “firsts” in 
condenser design, the Kewanee-Ross 
organization is uniquely qualified to 
be of maximum service in planning, 
designing and fabricating surface con- 
densers for your requirements. 


Why not consider Kewanee-Ross in 
your next installation? Word from you 
will bring a Kewanee-Ross representa- 
tive to your plant with valuable data 
on surface condensers and exchangers, 
whatever your requirements may be. 


KEWANEE-ROsSS CORPORATION 


OPVISION OF AMERICAN BADIATOR & STANDARD SamitaeY COePORATION 


1415 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited , Toronto 5, Ont. 


Pioneer of all-welded steel surface condensers 


Serving home and industry: NWERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS + KEWANEE BOMLERS © ROSS EXCHANGERS © SUNBEAM Atl ComBiTeentEs 
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Get this 
FREE Booklet! 


7OURS for the asking 
this 28-page booklet 


about Oakite Compound 
No. 32. Tells how this in- 
hibited acidic compound 
quickly, safely without 
dismantling descales 


Diesel engines 
Condensers 
Heat exchangers 
Compressors 
Dynamometers 
Filters 
Transformers 

Get your copy today! Ask 


your local Oakite Techni- 
cal Service Representative. 


Or write: 


OAKITE PRODUCTS, INC. 
23 Rector St., N. Y. 6, N. Y. 


tt! av! 


OAKITE 


& 
"sretias . METHODS . es 


zto INDUSTRIAL ¢ 
Canis 


iE ete it 


eo, se 





More FREE BULLETINS 


_____ Begins on page 175 





tive data sheets available. The Sealube 
Co, Wakefield, Mass. 


34 Self-setting packing for any gas 

or fluid installation. Photos, ap- 
plications in 4-page bulletin. The Q-P 
Manufacturing Co, Needham Heights, 
Massachusetts 


MECHANICAL TRANSMISSION 


- Chains and sprockets for convey- 

ing, elevating and power trans- 
mission. Complete data on company’s 
Standard line in 340-page catalog 950 
* Request direct on company letterhead. 
Link-Belt Co, 307 N Michigan Ave, Chi- 
cago 1, Illinois 


35 Power transmission equipment. 

Company's complete line described 
in illustrated 4-page bulletin. American 
Pulley Co, 4200 Wissahickon Ave, Phila- 
delphia 29, Pa. 


36 Driveshafts, clutches, sprockets, 
drives, ete described in 8-page 
‘atalog B20-53. Includes company’s com- 
plete line of power transmission equip- 
ment. Morse Chain Co, 7601 Central 
Ave, Detroit 10, Michigan. 


37 Variable speed liquid drive. Pho- 

tos, applications, advantages, dia- 
grams in 8-page bulletin 7020-A. Liquid 
Drive Corp, Holly, Michigan. 


38 Roller bearings, § self - aligning 

type, for press fit on shafts. Cut- 
aways, dimensions in 8-page bulletin 
2565A Link-Belt Co, 307 N Michigan 
Ave, Chicago 1, Illinois. 


Worm gear speed reducers in 

1/100 to 5 hp range, ratios of 5:1 
to 60:1. Dimensions, specs, in bulletin 
HW 654. Winsmith, Inc, Springville, N.Y. 


40 Variable speed transmissions, bul- 

letin 130, and variable speed 
drives, bulletin 120-A. Two 6-page cat- 
alogs with photos, cutaways, capacities. 
Specify bulletin desired. Speed Control 
Corp, Wickliffe, Ohio. 


41 Bushings and hubs for mounting 

wheels to shafts. Photos, charts, 
diagrams in 8-page bulletin A-628A. 
Dodge Manufacturing Co, 3200 Union St, 
Mishawaka, Indiana 


42 Gear speed reducers are covered 

in 40-page three-color bulletin 
368-53. Describes horizontal-shaft her- 
ringbone-gear units in a wide range of 
speed ratios and horsepower ratings. 
Dominion Engineering Co, Ltd, PO Box 
220, Montreal, Que, Canada. 


43 Gearmotors. Construction and 
arrangement of single-, double- 
and triple-reduction horizontal shaft 
helical gear units is explained in 28- 
page bulletin 370-1. Photos, specs and 
application to industry. Dominion En- 
gineering Co, Ltd, PO Box 220, Mon- 
treal, Que, Canada. 


44 Torque limiters for drives and 

couplings are described in 8-page 
catalog C14-54. Gives design and oper- 
ation information for eleven models 
from 20 to 620 ft-lbs. Morse Chain Co, 
7601 Central Ave, Detroit 10, Mich. 


METERS AND INSTRUMENTS 


46 Insulation resistance tester. Pho- 

tos, applications, diagrams, specs 
in 23-“page bulletin 21-20. James G Bid- 
dle Co, 1316 Arch St, Philadelphia, Pa. 


47 Gas analyzers for thermal con- 

ductivity measurements. Features, 
operation principles, applications in 4- 
page bulletin. Charles Engelhard Inc, 
850 Passaic Ave, E Newark, New Jersey 


48 Supersensitive analyzer for detec- 

tion of gases in low concentra- 
tions. Diagrams, specs in 4- page bul- 
letin 501. Taller & Cooper Inc, 75 Front 
St, Brooklyn 1, N. Y. 


49 High frequency pressure cells, 
Type HF, for measurement of rap- 
idly changing pressures to 20,000 psi. 
Photos, diagram in 2-page bulletin 
4107. Baldwin-Lima-Hamilton Corp, 
Philadelphia 42, Pa. 
(Continued on page 238) 





ELECTRIC 
TRANSMISSION AND 


DISTRIBUTION 
Just Published! 


Describes simply and clearly the equipment used 
in transmission and distribution of electric energy 
from generating station to consumer including 
overhead and underground circuits, high and low 
voltage circuits, protection against short circuits 
and lightning, and street lighting. Explains actual 
layout of equipment and what it does in the 
system. Prepared by specialists under editorship of 
B. G. A. Skrotzki, Assoc. Ed., POWER. 448 pp., 
291 ilfus., $7.50 














ELECTRIC 
SYSTEM 


OPERATION 
Just Published! 


Describes in detail the operation 

of generating, transmitting, and 

distribution equipment covering 

the major problems in running an 
electric system safely and economicaily Reviews 
electric utility system from fuel input and water 
flow to customer's connections. Shows operations 
involved in scheduling and maintaining equipment 
Prepared by specialists under editorship of 
B. G. A. Skrotzki, Assoc. Ed.. POWER. 370 pp., 
278 illus., $6.50 








PRACTICAL INDUSTRIAL 
ELECTRONICS 


Clearly explains fundamentals of electronics for 
the practical man, and fully describes many elec 
tronic devices—tubes and circuits used, and how 
they function—for practical application in instal 
lation, operation, and maintenance. Includes 
heating system controls, combustion controls, mag 





netic drive-speed control, 
liquid level and pump con- 
trol, rectifiers, relays, oscil 
lators, etc. By F. A. Annett, 
Assoc. Editor, ‘‘Power’’. 381 
pp.. 6 x 9, 369 illus., $6.00 








PLANT 
ENGINEERING 
HANDBOOK 


Now you can find in a single handbook the facts 
that literally do show how to run a plant today— 
any industrial plant—efficiently and economically. 
Answers questions in the economic, mechanical, 
and power operation of a plant. Covers principles 
and methods followed by leading manufacturing 
enterprises. Willlam Staniar, Editor-in-Chief. 
2007 pp., 1406 illus., 544 tables, $17.00 














SEE THESE BOOKS 10 DAYS FREE 


----- 


McGRAW-HILL BOOK CO., Dept. P-10 
330 W. 42 St., NYC 36 


Send me the book(s) checked below for 10 days 
examination on approval. In 10 days I will remit 
for book(s) I keep, plus few cents for delivery, and 
return unwanted book(s) postpaid We pay for 
delivery if you remit with this coupon; same returt 
privilege.) 


Skrotzki--Elec. Transmission & Distribution 


. 

| 

| 

| 

! 

| 

| 0 

| ) Skretzki—Elec. System Operation— $6.50 
Annett —Practical Industriai Electronics $4.00 

| 

| Staniar—Plant Engineering Handhook $17.00 

| 

| 

| 

| 

| 

| 

| 

| 


payable $5 in 10 days; $1 monthly 
(Print) 
Name 
Address 
City Zone 
Company 


Position 
This offer applies to U. S. only 
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or 
small 


MSALEAR STRAINERS 
meet the needs of all 


4 When piping plans call for strainers, look to McAlear. Here’s 

a line with the widest range ever ... sizes from 14” to 24”, 

All types, too .. . flanged or screwed bodies . . . clamped or 

bolted covers . . . bodies of steel or special alloys and baskets 

of stainless steel, brass or monel . . . pressure ratings for all 

services. McAlear Strainers supply positive protection against 

‘er STEAM. WATER. AIR. OIL-GAS 
grit and scale . . . cut pipe line repair costs . . . insure efficient ——— 
operation. MCALEAR MANUFACTURING COMPANY 


1901-1919 South Western Avenue 
Chicago 8, Illinois 


IF IT’S McALEAR EQUIPPED 
IT’S UNDER SAFE CONTROL 
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More FREE. BULLETINS 


Begins on page 175 


50 Hand tachometers for measure- 

ment of rotating parts and mov- 
ing surfaces. Unit has three separate 
ranges. Illustrated 4-page bulletin 103. 
Metron Instrument Co, 432 Lincoln St, 
Denver, Colorado. 


\ 


\\ 





Wy 
\ 
Wy 


it 


gS Photoelectric and electronic meas- 

uring instruments. Illustrated, 4- 
page bulletin 100 contains data on 
complete line. Photovolt Corp, 95 Mad- 
ison Ave, New York 16, N. Y. 


52 Limit controller automatically 
shuts off fuel supply at any 
specified temperature. Photo, diagram, 
ranges in 2-page bulletin F-6313. 
Wheelco Instruments Div, Barber-Col- 
man Co, Rockford, Illinois. 


53 Flow meters. 58-page catalog 

2320 describes all types: indicat- 
ing, recording instruments of both even- 
ly graduated and square root types. In- 
cluded are area meters and differential 
converters. Minneapolis - Honeywell 
Regulator Co, Industrial Div, station 
64, Wayne & Windrim Aves, Philadel- 
phia 44, Pa. 


54 Measurement and control of steam 

and gases. Illustrated 4-page bul- 
letin 5001, explains applications, opera- 
tion principles, specs of Critiflo-Meter. 
King Engineering Corp, Box 610, Ann 
Arbor, Michigan. 


55 Composite Catalog 5v0! contains 

brief descriptions of ail Brown 
Instruments including potentiometers, 
thermometers, pressure gages, level 
meters and panelboards. Minneapolis- 
Honeywell Regulator Co, Industrial Div, 
station 64, Wayne & Windrim Aves, 
Philadelphia 44, Pa. 


| 


SA Liquid and gas controls, 36-page 

bulletin 004. Illustrates control- 
lers, gages, manometers, recorders, 
meters, valves, Venturis and others ap- 
plicable in water, power and processing. 
Simplex Valve and Meter Co, 68th and 
Upland St, Philadelphia 42, Pa. 


57 Steam generation § instrumenta- 

tion, bulletin 9050, 30-page illus- 
trated bulletin dealing with flow meters, 
liquid level recorders, thermographs, 


Houston Lighting & Power Company is a 
leading factor in the power field of the great southwest. That it approved the pressure gages and other instruments. 


selection of Green Draft Fans by the boiler manufacturer — in this case Riley ir sie cotlen En Manne 


Stoker — is evidence of high acceptance in the field. No utility can afford to Windrim Aves, Philadelphia 44, Pa. 
operate with inferior or unsuitable equipment at any point. It must have equip- 


‘ , : : PIPING, VALVES, FITTINGS 
t J ' 
ment that is not only highly efficient but right. AND SPECIALTIES 


To Houston Lighting & Power can be added other well-known recently completed 5 Hand threading stainless steel 
utilities that are Green Fan plants, among them the following: letin oe Ay egy eggs mage ee 9 
cutting oils and assembly. Four-page 

~ bulletin TDC-147. The Babcock & Wil- 
Central Hudson Gas & Electric Co. cox Co, Tubular Products Div, Beaver 
Atlantic City Electric Co. x» Falls, Pa. 


Virginia Electric & Power Co. 59 Pipe markings and identification 

Monongahela Power Co. jabels. Eight-page bulletin with 

29 : ‘ complete list of markings. North Shore 

Louisiana Power Light Co. } Nameplate, Inc, Bank of Manhattan 

Kansas Gas & Electric Co. Bldg, Bayside, Long Island, New York. 

” 

el Paso Natural Gas Co. Han 60 Valves for applications on pres- 

Pacific Gas & Electric Co. ures of 15 to 400 psi. Flowtrol 

South Carolina Public Service Authority Fans valve can be used any place a globe, 

: . angle, plug or gate valve is used. Dia- 

Buffalo Niagara Electric Corp. grams, specs in 8-page bulletin W8-A. 

Golden Anderson Valve Specialty Co, 
. _—— —- s P 2 1244 Rid Ave, Pittsburgh 33, Pa. 

With utilities as with industrial power plants, it’s safe ” . 

to “Go on Green” when it comes to draft fans. 6] Handle action vaive. Operation, 

Our Catalog No. 168 service, installation data, dia- 

I grams in 4-page bulletin 307. Ross Oper- 

tolls all shout Green ating Valve Co, 120 E Golden Gate Ave, 


v Fans. Write for a copy. " 

THE ds R kK K NX Detroit 3, Michigan. 
Re A Aha 62 Solenoid valves, compact two-way 
units for controlling flow of gas, 
water, air, light oil and other noncor- 
9 l &. ‘ seve co. Caenwers. a = 
— -page bulletin A, Automatic Swite 

ue conomizet Co, 391 Lakeside Ave, Orange, N. J. 

- “ *} Globe and angle valves, 500 
Cc Oo M Pp A N . Brinell line. Full details in bulle- 
pS A a 4 tin 110. Kennedy Valve Manufacturing 


Co, 1021 E Water St, Elmira, New York. 




















64 Twelve-point nut designed to re- 
duce tool clearances. Engr data, 
dimensions in 12-page bulletin. National 


ECONOMIZERS ® FANS @ AIR HEATERS @ CINDERTRAPS Machine Products Co, Utica, Mich. 


(Continued on page 240) 
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HARBISON -WALKER’S 


complete refractories service 


—SIMPLIFIES YOUR ORDERING! 
—-REDUCES YOUR COSTS! 


From Harbison-Walker you can obtain all the types and classes 
of refractories needed for all your furnace requirements. These 
provide the world’s most complete refractories service—refrac- 
tory brick and shapes, high temperature bonding mortars, plas- 
tics, castables and insulating materials for all service conditions 
and all applications. 

he convenience of “‘one call” greatly simplifies your order- 
ing procedure and frequently the economy of one large ship- 
ment instead of several small ones keeps transportation and 
handling costs to the minimum. The Harbison-Walker Engineer- 
ing and Research Service Departments are maintained to help 
you make the most advantageous selection of refractories for 
every furnace need. These are practical cost-saving benefits. 


HARBISON -WALKER 
REFRACTORIES CO. 


AND SUBSIDIARIES 
WORLD'S LARGEST PRODUCER OF REFRACTORIES 


General Offices Pittsburgh 22, Pennsylvania 
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HARBISON-WALKER REFRACTORIES 
FOR POWER PLANTS 


Harbison-Walker refractory products are used 
in power and heating plants of all types in- 
cluding those in the largest central power 
stations, in various manufacturing, industrial 
and commercial plants, and in hotels, office 
and other buildings. To meet the various re- 
quirements, Harbison-Walker produces fire- 
clay and high-alumina refractories of all 
classes; insulating fire brick in many grades 
including those suitable for service at tem- 
peratures up to 3000°F.; plastic and castable 
refractories of all types; bonding mortars; 
basic refractories and monolithic materials for 
slag tap bottoms and paper mill recovery 
boilers. 

Complete information and recommenda- 
tions for specific requirements can be secured 
from the nearest Harbison-Walker district 
office or from headquarters at Pittsburgh, Pa. 


SEE OUR EXHIBIT 
Dec. 2-3-4-5-6-7, 1954 
21st National Exposition of Power and 
Mechanical Engineering 
Commercial Museum, Philadelphia 





YOU WILL FIND 
MANY PROFITABLE IDEAS 
IN PHILADELPHIA 


Dec. 2-3-4-6-7 
EY! 


21; NATIONAL 


POWER SHOW 


NATIONAL EXPOSITION OF 
POWER AND MECHANICAL ENGINEERING 


COMMERCIAL MUSEUM — PHILADELPHIA 


Five fact-filled days at the Power Show can save 
you months of tiresome and expensive research 
by providing the ideas for your improved plant 
operation. 


Visit the technically staffed booths of the coun- 
try’s leading manufacturers of mechanical, steam, 
electrical, hydraulic and pneumatic power equip- 
ment for the latest word in power technology. 


You will learn how to increase production, im- 
prove product design and reduce maintenance 
costs at a minimum expenditure of your valuable 
time. 


PLAN NOW TO ATTEND 


WRITE EARLY FOR HOTEL RESERVATIONS AND ADVANCE 
REGISTRATION 


Under the auspices of the ASME 


Management: International Exposition Co. 
480 Lexington Avenue, New York 17, N. Y. 





More FREE BULLETINS 


7 __Begins on page 175 


65 Steel valve “Technical Tips” bul- 

letin 542. Illustrates and describes 
data on various valve subjects. Edward 
Valves Inc, 1201 W 145th St, E Chicago. 
Indiana. 


PRIME MOVERS AND ACCESSORIES 


66 Industrial engines. Full details on 

4-cylinder L and F head designs. 
Photos, charts and installation diagrams 
in 6-page bulletin. Industrial Engine 
Dept, Willys Motors Inc, 1295 N Cove 
Blvd, Toledo 1, Ohio. 


67 Engines. Specs, photos and cut- 
aways of complete line of 13-in. 
bore and 16-in. stroke diesel, gas-diesel 
and spark-ignited gas engines. Illus- 
trated 15-page bulletin J-73. The Cooper- 
Bessemer Corp, Mount Vernon, Ohio. 


43} Mechanical drive turbine, type 

YR, described in 16-page bulletin 
H-22. Photos, features, specs. dimen- 
sions, and modifications Elliott Co, 
Jeannette, Pa 


PUMPS 


bg Industrial pumps. Illustrated 108- 

page catalog I-54 describes prac- 
tically every industrial pump made by 
company. Construction features, per- 
formance and selection tables, diagrams 
The Deming Co, Salem, Ohio. 


70 Hydraulic pump develops to 30,- 

000 psi at 90 psi air supply. De- 
sign, installation, operation data in 
illustrated data sheet 36. The Aldrich 
Pump Co, Allentown, Pa. 


WATER TREATMENT 


71 Filming amines used to control 

condensate line corrosion. 4-page 
illustrated technical paper No. 127 

d & LD Betz, Gillingham & Worth 
Sts, Philadelphia 24, Pa. 


72 Gravity filters and filter acces- 

sories. Specs, diamensions, oper- 
ating data in illustrated 24-page bul- 
letin 2539B. The Permutit Co, 330 W 
42nd St, New York 36, N. Y. 


73 Acidizing service for water wells. 

Descriptive data, case histories on 
service offered. Four-page bulletin 
Dowell Ine, Box 536, Tulsa 1, Oklahoma. 


74 Automatic proportioner for use 
with company’s chlorinator. Flow 
diagram, cross-section, specs in 2-page 
bulletin 70-20. Fischer & Porter Co, 160 
Jacksonville Rd, Hatboro, Pa. 


75 Technical paper, “Practical Per- 
formance of Water-Conditioning 
Gadgets.” Hall Laboratories Inc, Hagan 
Bldg, Pittsburgh 30, Pa. 


Technical paper, “Film Forming 

Corrosion Inhibitors Also Aid 

Transfer.” Four-page  builetin 

9 W HE& LD Betz, Gillingham & 
Worth Sts, Philadelphia 24, Pa. 


MATERIALS HANDLING 


77 Fork lift trucks. Complete work 

kit for applying lift truck stand- 
ard performance data. The Yale & 
Towne Manufacturing Co, 11000 Roose- 
velt Blvd, Philadelphia 15, Pa. 


78 Handling systems for various 
types and classes of materials. 
Illustrated 32-page bulletin 400. Gif- 
ford-Wood Co, Hudson, N. Y. 


* Bulk material handling. Illus- 

trated 22-page booklet discusses 
mechanical, electrical and _ structural 
feature; of ore and coal bridges, man 
trolley unloaders, rope-operated towers, 
hydraulic buffers, etc. *Request direct 
ou company letterhead. Dravo Corp, 
Crane & a> ete Neville Island, 
Pittsburgh 25 


79 Dryer and cooler has revolving 

horizontal drum with fixed diam- 
eter solid shell and slotted inner shell 
with graduated diameter. Tables, oper- 
ation principles, applicable materials in 
20-page bulletin 2511. Link-Belt Co, 307 
N Michigan Ave, Chicago 1, Illinois. 
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INERT GAS TUNGSTEN ARC-WELDING 


ON HIGH-TEMPE 


Neve Boen Doing © 


With proper groove design, and “free flow” 
of inert gas, internal contour of root bead is 
maintained regardless of welding position 
as shown in the photos below. 


DOWNHAND 
POSITION 


Inert gas tungsten arc root welds, made reg- 
ularly in P.P.&E.’s laboratories, serve as a 
check on production procedures, as shown 
in three photos at right. 


HORIZONTAL 
POSITION 


Welder’s skill is an important factor in ob- 
taining full penetration and fusion with 
proper internal contour of root bead. 


OVERHEAD 
POSITION 
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RATURE, HIGH-PRESSURE piries 


Typical assembly shop-fabri- 
cated at P.P.&E. using root 
pass inert gas tungsten arc- 
welding. 


First pass welding, by the inert gas shielded arc-welding 
method, is a standard production operation at Pittsburgh 
Piping. But — simply shielding the internal surface of 
the root bead with inert gas under “controlled” pressure 
does not automatically assure a sound joint. The position of weld- 
ing, welding groove details, and the welder’s skill are among the 
many critical factors. 

Pittsburgh Piping’s process provides an inert gas shield against 
the atmosphere on both internal and external surfaces of the 
root pass. This procedure, combined with other P.P.&E. proc- 
esses, eliminates need for backing rings and double butt welding, 
and produces a sound, clean joint having a remarkably uniform 
root bead of proper contour. 

Applicable to all types of power and process piping — inert 
gas tungsten arc-welding is another of the many techniques which 
have been thoroughly investigated and checked in P.P.&E. ex- 
perimental laboratories before being generally used. It has been 
a successfully-applied production process at Pittsburgh Piping 
for years. 





Ltburgh Ceping 
AND EQUIPMENT COMPANY 


10 Forty-Third Street— Pittsburgh, Penna. 
Whitehead Building Cleveland. . . Public Square Building 
10 High Street Houston. . . Heights State Bank Bidg. 
221 Builders Building Los Angeles .1830N. Alexandria Ave. 
Peoples Gos Building New Orleans.......P.O. Box 74 
Woolworth Building 








Washington Water Power Co 
Cabinet Gorge Project 
Clark Fork River, Idaho 


POWER DAM GATES 


ask us about design 
and patterns that 
may help you... 


for any Size 
Power Dam 


In planning gates or gate hoists, you may 
save time and money if you will write us before 
your over-all plans are complete. . . . In over 
sixty years of designing and building power 
dam gates and gate hoists, we have developed 
designs for many gate and gate hoist problems. 
For that reason, we may have designs and pat- 
terns that will fit your special requirements. 
MURCO gate hoists are designed and built 
in a wide range of capacities, from less than 
one ton to over one hundred tons . . . from the 
smallest hand operated to the largest motor 
operated gate hoist. 


We also build gate horsts to fit your plans 
and specifications. Write for complete infor- 
mation and Engineering Department recom- 
mendations. 














| 
Since 1883 
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atomic energy, as well as review the 
status and outlook in the United States. 

Neils Bohr, famous Danish atomic 
physicist will be the luncheon speaker 
on Oct 13. Other principal speakers 
include: Admiral Alvaro Alberto, Bra- 
zil; William Bennett, Canada; and 
Francis Perrin, France. 

Americans on a panel discussing com- 
petition with conventional power will 
include Lawrence Hafstad, AEC; W 
Kenneth Davis, AEC; F C Gronemeyer, 
The Fluor Corp; James A Lane, Oak 
Ridge National Laboratory; and S Un- 
termyer, General Electric Co. 

Other sessions will discuss the public 
safety aspect of reactor location, raw 
material supply, economic locations for 
atomic power, industrial uses for radio 
isotopes, patterns and solar energy. 


McNary hydroelectric plant 
adds 1,000,000-kw to Northwest 


® McNary Dam, one of the world’s 
great power plants, was dedicated on 
Sept 23. Built at an esimated cost of 
$287 million by U.S. Corp of Engineers, 
it will add over 1,000,000 kw to the 
Northwest power pool. Located near 
Umatilla, Oregon, it is part of the main 
control plan for comprehensive devel- 
opment of the Columbia River and its 
tributaries. 

The dam has a maximum height of 
197 ft, a 1310-ft gate-controlled spill- 
way, a 1422-ft powerhouse, and with 
earth abutments has total length of 
7400 ft. Designed for 1,567,200 hp, 
project will have fourteen 111,300-hp 
main generating units and two 4500-hp 
service units, when operating under 80- 
ft effective head. 

Main turbines are Kaplan propeller 
design with adjustable blades. 
ating at 8715 rpm they are world’s 
highest powered units of their type. 
Each of the five-blade turbine runners 
is 23-ft in diameter and weighs 212 
tons. Five units are in operation and a 
sixth will go into service this year. 

Construction at the dam started in 
May, 1947 and is scheduled for com- 
pletion in 1956. 


Oper- 


Vienna selected as site 
of 5th World Power Conference 


THe Wortt Power CONFERENCE, 
through its International Executive 
Council, has selected Vienna for the 
Fifth World Conference to be held June 
16-25, 1956. This will be a full meeting. 
The Conference is composed of organi- 
zations in the power field throughout 
the free world. 

At a recent section meeting in Rio de 
Janeiro, Paraguay and Thailand were 





Streamlining 
SAVES 
PRECIOUS 


FUEL 


Guenee the flow of gases across 

the boiler tubes and you get more 
steam from less fuel. That is what 
Enco Baffles do. They use scientifically 
curved baffle surfaces instead of 
sharp angles. They taper the passes 
to maintain velocity as the gases de- 
crease in volume, which promotes 
heat-transfer. They: 


Eliminate bottle-necks 
Abolish dead gas pockets 
Reduce draft losses 

Speed heat transfer 

Keep heating surfaces cleaner 
Cut down use of soot blower 
Provide for tube expansion 
and replacement 


Adaptable to any type of water-tube 
boiler, fired with any fuel. Designed 
for each individual installation. Only 
selected materials used. Installed by 
skilled mechanics. Send for Bulletin 
BW 44. 


THE ENGINEER COMPANY 
75 West Street, New York 6, N. Y. 


@ ot (fe) a 


$7 : ] a 
Taha 


Produced exclusively by The Engineer. Co 
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Ed 4 ot contro 


ls q pt thew to level held 
Kellie 


i i ee Simple level adjustment indicat- 
tJ = ing dial. 
UPPER and 


LOWER SIDE ; > > Pneumatic proportional ba 
ind 
CONNECTIONS specific gravity adjustment bg 
os y : bined in one member, 


LOWER SIDE 
CONNECTIONS 


f-vow VW 
if } 
‘ae 


i t] 
ex e LIQUID LEVEL CONTROL 
e LIQUID LEVEL INDICATION 


UPPER SIDE ~ e INTER FACE CONTROL 
AND BOTTOM 2g 
CONNECTIONS . Engineered for peak performance the Fisher Series 2500 
’ Level-Trol is designed to give rugged, trouble-free service. 
It is high in sensitivity and accuracy...it is versatile in 
handling all kinds of liquids, with minimum service 
attention. 


Fisher Bulletin F-3 gives full details... write for your 
copy today! | 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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For true worth the cost of industrial insulating materials 
and installation should be balanced against the efficiency 
and life of the insulation. 


First cost may be a deceptive indicator of insulation 
value. You may spend double the amount necessary and 
not get your required protection. On the other hand, the 
lowest bid can be the costliest. 


Mundet has a closely integrated, experienced, nation- 
wide organization. Our engineers will survey your plant to 
see that the necessary lines and equipment are insulated 
with the right material and the right thickness to provide 
greatest economy and longest life. 

The value of Mundet service can be easily demonstrated. 
The quality of Mundet insulating products is guaranteed. 
Mundet Products cover every temperature requirement 
from minus 200°F. to plus 1900°F. One of our newest 
products is WATER RESISTANT 85% magnesia de- 
signed to protect hot piping and equipment from water 
exposure damage. Send coupon for information on this 
and other Mundet products. 


MUNDET CORK CORPORATION, Insulation Division 
7103 Tonnelle Ave., North Bergen, N. J. 


Send information on Mundet Industrial Insulations. 
NAME 
FIRM 


ADDRESS 





There's a Mundet Office 
near you 
ATLANTA, GA. 
339 Elizabeth St., N. E. 
BALTIMORE 30, MD. 
100 S. Charles St 
CINCINNATI 2, OHIO 
427 West Fourth St. 
DALLAS 10, TEXAS 
601 Second Ave 
DETROIT 21, MICH 
14401 Prairie Ave. 
HOUSTON 11, TEXAS 
6601 Supply Row 
INDIANAPOLIS 3, IND. 
1250 Beecher St. 
JACKSONVILLE 6, FLA 
800 East Bay St 
KANSAS CITY 1, MO. 
1210 West 9th St. 
LOS ANGELES, CAL. 
Maywood) 

6116 Walker Ave. 
NEW ORLEANS 16, LA. 
315-325 North Front St. 
NEW YORK 17, N.Y. 
331 Madison Ave. 
PHILADELPHIA 39, PA. 
856 North 48th St. 
ST. LOUIS 9, MO. 
3176 Brannon Ave. 
In Canada: 
Mundet Cork & 
Insulation Ltd. 

35 Booth Avenue, Toronto 
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admitted to membership and Spain was 
readmitted. A total of 526 persons. 
from 33 countries, attended the Brazil 
sessions. There were 94 technical papers 
presented. Other meetings scheduled 
were announced as follows: 
International executive committee. 
Paris, May 31, 1955; sectional meeting, 
Jugoslavia, 1957; sectional meeting. 
Canada, 1958; sectional meeting, Switz- 
erland, 1960; Sixth World Power Con- 
ference, 1962, country to be designated. 


Plant safety rules 

presented in new book 

& THe Nationat Sarety CouNncit’s 
new illustrated book, “Safety Devices 
and Ideas” describes more than 90 shop- 
made devices that have proved effective 
in plant use. 
marily for chemical plants, the ideas 


Although designed pri- 


have application in other industries. 

Price is $1.25 to Council members, 
2.50 to others. Write National Safety 
‘ouncil, 425 N Michigan Ave. Chicago 


1, Til. 


$ 
( 
l 


Coming Events 


Oct 11-15—American Institute of Elec- 
trical Engineers, fall general meeting. 
Morrison Hotel, Chicago, Ill. Details from 
AIEE, 33 W 39th St, New York 18, N. Y. 


Oct 13-16—National Industrial Con- 
ference Board, annual conference on 
atomic energy in industry. Hotel Commo- 
dore, New York. Details from NICB, 247 
Park Ave, New York 17, N. Y. 


Oct 14-15—Illinois Institute of Tech- 
nology, tenth national conference on indus- 
trial hydraulics. Sheraton Hotel, Chicago, 
Ill. Details from ITT, 35 W 33rd St, Chi- 
cago 16, Ill. 


Oct 18-20—Engineers Society of West- 
ern Pennsylvania, fifteenth water confer- 
ence. Hotel Wm Penn, Pittsburgh, Pa. 
Information from ESWP, Hotel Wm Penn, 
Pittsburgh 30, Pa. 


Oct 22-23—Institute of Power Engi- 
neers, annual convention, Windsor, On- 
tario. Details from W G Child, IPE, 410 
Bloor St East, Toronto 5, Ontario, Canada. 


Nov 1-5—American Welding Society, 
fall meeting. Sherman Hotel, Chicago, III. 
Information from AWS, 33 W 39th St, New 
York 18, N. Y 


Nov 1-5—American Society for Metals, 
36th national metal congress and exposi- 
tion. International Amphitheatre, Chicago, 
Ill. Details from ASM, 7301 Euclid Ave, 
Cleveland 3, Ohio. 


Nov 10-12—lIndustrial Management 
Society, annual time and motion study and 
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... just four or five degrees. But if it is the difference 
between actual and specified performance of a cooling 
tower, it is ultra-important. You may spend thousands or 
hundreds of thousands of dollars for a cooling tower; 
unless it delivers cold water at the temperature specified 
for economical operation it will cost more and more 
thousands in power cost or product recovery. 











There is only one sure way to get what you pay for—to 
purchase a tower that will fulfill your performance 
specifications under test .. . in your plant. You can only 
obtain such a tower from a manufacturer whose engineering 
and research facilities are equal to the task. 


Thirty years of research devoted exclusively to water 
cooling and a complete test plant enable Marley's cooling 
tower engineering staff (largest in the world) to pre- 
determine tower performance scientifically and to verify 
it by actual test. That is why Marley not only invites but 
urges every customer to test his tower by any accepted test 
standard. Marley knows and positively guarantees that 
every tower it offers today will meet or exceed performance 
specification. 





To help you determine this “difference” in cooling tower 
performance, Marley publishes helpful technical infor- 
mation to assist in testing all types of cooling towers. 
You can get this valuable information through Marley 
engineering representatives in all major cities, or by 
writing to the Technical. Services Department of The 
Marley Company. 


Founder-Member Cooling Tower Institute 
The Marley Company 
Kansas City, Mo. 
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Safe Floors Start with 
IRVING GRATING 


+ non-skid surface « fireproof + versatile 
* economical « strong « durable 
* practically maintenance-free 
* self-draining + self-ventilating 


RIGHT 


WHERE IT COUNTS! 





Flooring « Walkways «+ Cat- 
walks + Balconies + Stair 
Treads « Fitted to specifica- 
tions around Turbines, Ma- 
chines, Pipes, Pillars, and 
other irregular shapes. 


Draingrates + Stairways - 
Catwalks + Fire Escapes - 
Platforms «+ Runways 











Pioneer Manufacturers of Riveted, 
Pressure-Locked and Welded Gratings 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5088 27th St., Long Island City 1,N. Y. 
1888 10th St., Oakland 20, California 
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management clinic. Sherman Hotel, Chi- 
cago, Ill. Information from IMS, 35 E 
Wacker Drive, Chicago 1, Il. 


Nov 29-——Dec 2—First International 
Automation Exposition, 244th Regiment 
Armory, New York. Details from IAE, 845 
Ridge Ave, Pittsburgh 12, Pa. 


Dec 2-7—2I1st National Exposition of 
Power and Mechanical Engineering, 
Commercial Museum, Philadelphia, Pa. De- 
tails from International Exposition 0, 480 
Lexington Ave, New York 17, N. Y. 


Jan 24-27—American Society of Heat- 
ing and Ventilating Engineers, 61st an- 
nual meeting and 12th international heat- 
ing, ventilating and air-conditioning ex- 
position. Philadelphia, Pa. Details from 
ASHVE, 62 Worth St, New York 13, N. Y. 


Advisory committee named 
for heating & ventilating show 

THE ADVISORY COMMITTEE for the 12th 
International Heating and Ventilating 
Exposition will be headed by L N Hun- 
ter, president of the American Society 
of Heating and Ventilating Engineers. 
The exposition is to be held at Philadel- 
phia’s Commercial Museum and Con- 
vention Hall on Jan 24 to 28, under 
sponsorship of ASHVE in conjunction 
with its 6lst annual meeting. 

ASHVE members on the advisory com- 
mittee include: L N Hunter, Chairman, 
president of the Society; J E Haines, 
first vice-president; E R Queer, treas- 
urer; P B Gordon, member of Council; 
R S Dill, chairman of committee on 
research; as well as M F Blankin and 
H P Gant, past presidents. The follow- 
ing Chapter presidents will also serve 
on the committee:-L M Church, Phila- 
delphia; E H Taze, Baltimore; R L 
Stinard, New York; H M Patrick, North 
Jersey; E C Hach, Pittsburgh. J W 
McElgin, general chairman 61st annual 
meeting and C S Leopold will also serve. 

Additional members of the committee, 
representing trade and engineering 
groups allied with the industry, remain 
to be announced. 

Approximately 400 manufacturers 
have engaged exhibit space. Included 
are products in raw and fabricated ma- 
terials, parts, single-purpose units and 
complete systems representing every 
manufacturing requirement and every 
class of service. 


Industrial film bibliography 
of NMTA adds 240 new titles 


® A COMPLETE LISTING of industrial 
motion pictures, sound slidefilm and 
silent filmstrip has been compiled by 
National Metal Trades Assn with pub- 
lication of its 1954 supplement to the 


guarantee against 





Make Accurate 


BOILER WATER 
pH, PHOSPHATE 
TESTS | 


4 JUMP 


A. Fill three test 
tubes with sample 
to be tested and 
place them in base. 


~w 


B. Add reagent to 
middle tube only. 


C. Place color 
standard on base, 
move across until 
colors match and... 


THERE’S THE VALUE using... 


TAYLOR 
COMPARATORS 


with 
GUARANTEED 
COLOR STANDARDS 


Taylor Comparators give you ac- 
curate pH, chlorine, phosphate or 
nitrate determinations. . . quickly 
> using these three simple steps. 
Best of all, Taylor Liquid Color 
Standards carry an_ unlimited 
i fading, thus, 
there’s no chance of mechanical 
inaccuracy. 
Taylor sets are lightweight, strong, 
and compact. You can carry them 
with you in the plant to avoid the 
need for carrying test samples to 
the lab. 
Many different slides can be used 
on. the same base. All color stand- 
ards for any one determination are 
housed in one slide . . . no fragile 
single standards to handle. 


FREE HANDBOOK 
“Modern pH and Chlorine Control” 
illustrates and describes complete 
Taylor line ‘as well as theory and 
application of pH and chlorine con- 
trol. Write for your copy. Or, see 
your dealer for Taylor sets. 





W. A. TAYLOR “2° 


YORK RD. & STEVENSON LANE + BALTO..4, MD 
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WANT TROUBLE-FREE 


high temperature air handling? 


i} 
4 


Cooling Wheel circulates 
air, takes heat from shaft, 
intercepts radiant heat. 


Cooling Air Duct guides 
air flow, intercepts 
radiant heat. 





Screen Safety Guard 


——— 


Anti-Friction 
Bearings 


- 
a 


New Clarage Type XL Fan shown in “opened up" view is 
typical of the sizes which provide universal discharge. 


MONEY-SAVING SOLUTION: 


Clarage’s new Type XL Fans equipped with 
AIR Cooled Bearings! 


FOR TEMPERATURES UP TO 750° F., here’s a simple, dependable, 
inexpensive feature available on standard Clarage fans. Costlier 
water cooled bearings NOT required. By all means, on your next 
“hot” job consult the Clarage sales engineer about this money- 


saving optional feature. 


The new Clarage Type XL Fan — with 
its advanced design — offers many 
other important advantages in indus- 
trial air and material handling. 


Learn about the high efficiency, 
rugged construction, and in-the-field 
adaptability of this exceptional fan 
equipment by requesting Bulletin 702. 
CLARAGE FAN COMPANY, Kalamazoo, 
Michigan. 


You can Rely on... 


CLARAGE 





NOTE: For heavier-duty 
service or temperatures 
above 750° F., this 
and other types of 
Clarage fans can be 
provided with vater 
cooled bearings. 











Headquarters for 
Air Handling and 


Ee} Conditioning Equipment 


F 





PEABODY ENGINEERING CORPORATION 
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Industrial Film Bibliography. The sup- 
plement, accurate to Aug 1, 1954, adds 
240 new films to the standard Film 
Bibliography manual published in 1952. 
The two publications form a unique 
library of audio-visual aids for indus- 
trial use. 

The supplement may be secured from 
NMTA headquarters, 122 S Michigan 
Ave, Chicago 3, Ill, for one dollar. Both 
Industrial Film Bibliography and sup- 
plement are available for two dollars. 


Stone and Webster to engineer 
atomic power project 

& Tue Atomic ENercy Commission 
has announced that Stone & Webster 
Engineering Corp, has been selected to 
perform architect-engineering services 
associated with the design of the Pres- 
surized Water Reactor (PWR) Project 
to be constructed near Shippingport, Pa. 

Stone & Webster will be a subcon- 
tractor under Westinghouse Electric 
Corp, which has responsibility for de- 
velopment, design and construction of 
the nuclear portion of the project. 
Duquesne Light Co will design and 
construct the turbine-generator portion 
of the PWR plant. 

Stone & Webster will design and pre- 
pare plans and specifications for the 
reactor foundations, containing struc- 
ture, fuel handling facilities and certain 
other auxiliaries. 


Caterpillar opens 
new plant at York 


B® OPENING A NEW PLANT at York, Pa. 
permits Caterpillar Tractor Co to give 
improved parts service to its eastern 
and export customers, and to expand 
its manufacturing facilities. 

The new plant manufactures certain 
replacement parts for the company’s 
line of track-type tractors, and also 
serves as a regional storage and ship- 
ping center for the entire parts line. 
Currently the total operation employs 
about 650 people. The entire plant in- 
cludes about 770,000 sq ft under roof. 


Largest capacity transformer ever con- 
structed, a 220,000 kva, 161/19 kv unit, is 
phys‘cally smaller and lighter, weighing 
193 tons, than lower capacity transformers 
built in the past. Built by Westinghouse 
Electric Corp, the transtormer is the first 
of four units to be delivered to the Ten- 
nessee Valley Authority. 


Allis-Chalmers Manufacturing Co has 
completed negotiations to furnish the 
Atomic Energy Commission with about $15 
million worth of compressor equipment for 
the AEC plant now under construction at 
Portsmouth. Ohio. 
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These three fine 

H. J. Heinz products 
produced in plant equipped 
with WICKES BOILERS 























Located in the rich truck farming area of 
Southern New Jersey, the Salem plant of 
the H. J. Heinz Company, famed makers 
of “57 Varieties”, specializes in the pro- 
duction of quality Ketchup, Chili Sauce 
and Tomato Soup. The plant has a ca- 
pacity in excess of 1,000 tons of tomatoes 
a day and two newly installed Wickes 
A-Type shop-assembled Steam Genera- 
tors are helping to meet high daily pro- 
duction schedules. Each of these oil-fired 
units has 4,000 sq. ft. of heating surface 
and a design pressure of 250 psi. Like so 
many other companies that rely on steam 
for heat, power and processing, the H. J. 
Heinz Company knows that Wickes Boil- 
ers are a reliable source of low cost steam. 


Wickes will design and build water-tube 
steam generators for any practical size 
and pressure. Wickes also offers a wide 
choice of auxiliary equipment so that you 
can get not only the best steam generator, 
but also the best correlated equipment. 
Consult your nearest Wickes representa- 
tive or write us today. 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION - SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland ¢ 
Dallas * Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City © Portland, 
Ore. * Saginaw * Salt Lake City * San Francisco * Springfield, Ill. * Tampa, Fla. * Tulsa * Washington, D. C. 
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Yours with X 
CHROMALOX 
EGG HEATERS 


7 
. 


Need heat for production or processing? 
Chromalox Electric Heaters are your quick 
and economical answer. Over 15,000 
types, sizes and ratings to choose from to 
give working temperatures up to 1100°F. 
Temperatures controlled precisely by 
either manual or automatic thermostatic 
controls. No steam-lines, no boilers or 
expensive equipment to install! 


WRITE FOR 


Handbook ‘"1U1 
Ways to Apply Elec- 
tric Heat.” It sug- 
gests many uses 
for Chromalox Elec- 
tric Heater. 


| FDWIN L. WIEGAND CO., Industrial Division 
| 7731 THOMAS BLVD., PITTSBURGH 8, PA. 


l Send me the illustrated booklet 

| “101 Ways To Apply Electric Heat.” 
l Name 
| Compony 
| Street 
l City 
| State 

















| | use heot for. 








THE BEST IN ELECTRIC HEAT 





APPOINTMENTS 


Corporation executive changes 
U. S. Air Conditioning Corp: David E 
Feinberg, president. Whitehead Metal 
Products Co, Inc: Thomas M Bohen, 
chairman of the board and chief officer; 
Clayton D Grover, president. Joy Manu- 
facturing Co: John Lawrence, executive 
vice-president. Utah Power & Light Co: 
George M Gadsby, director and chairman 
of the board; Edward M Naughton, presi- 
dent; David D Moffat Jr and Joseph E 
Cushman, vice-presidents. 

Henry J Kaiser Co: E T Larsen and 
W C Rueckel, vice-presidents. West Penn 
Power Co: Streuby L Drumm, executive 
vice-president. Beaver Pipe Tools, Ine: 
Charles T Everett, executive vice-president 
succeeding W A Phillis, president, retiring. 

Wagner Electric Corp: George W 
Brown, vice-president. Pacific Power & 
Light Co: George L Beard, assistant vice- 
president. Norma-Hoffmann Bearings 
Corp: Harry Walker, vice-president. Gen- 
eral Cable Corp: Arthur Z Barnes, as- 
sistant to the president. 


Operations executive changes 


Borg-Warner Corp, Borg & Beck div: 
Harold Nutt, vice-president and general 
manager. The Patterson-Kelley Co: Law- 
rence W Bergheimer, general superintend- 
ent. Minneapolis-Honeywell Regulator 
Co, Honeywell-Brown Ltd (British subsi- 
diary) : Edward C Vorlander, managing di- 
rector. Lee Rubber & Tire Corp, Repub- 
lic Rubber div: J A MaclIntire Jr, Chicago 
district manager. 

The Texas Co: Wayne E Kuhn, general 
manager of newly-created research and 
technical dept. General Dynamics Corp, 
Electro Dynamic Motor-Generator div: 
Robert Hoffman, Western regional manager. 
The Jeffrey Manufacturing Co, Con- 
veyor div: Walter J Hulsey, manager Bir- 
mingham district; Howard S Davies, man- 
ager Pittsburgh district; James B Green, 
manager Chicago district. 


Engineer changes 


General Electric Co: M N Halberg, ap- 
plication engineer of large motor and gen- 
erator dept. Cooper-Bessemer Corp: W 
R Crooks, chief engineer of development 
div; T O Kuivinen, chief engineer of tech- 
nical div; Dennis L Gallogly, chief engineer 
of product div. The Goldak Co: Edwin 
M Kaufman, chief engineer of research and 
production. The Babcock & Wilcox Co: 
E B Severs, development engineer in erec- 
tion dept of boiler div. 

Stone & Webster Engineering Corp: 
Edward E Bigelow, assistant engineering 
manager; Myrton H Cutler, chief structural 
engineer. Permutit Co: John P Termini, 
research engineer, special applications dept. 
Struthers Wells Corp: Fred W Emhardt, 
chief engineer of Warren div. Public Serv- 
ice Electric & Gas Co: Robert A Baker, 
power project engineer; Lee W Lemon, 
mechanical engineer. 

Rockwell Manufacturing Co: Howard 
J Evans, chief engineer and manager of 
central gas products research and develop- 


...a Fersatile 
COAGULANT! 


No matter what the season, whether 
Spring flood or Summer drought, there is 
always a turbidity problem to some de- 
gree. And an effective coagulant for any 
water treatment problem is TC FERRI- 
FLOC, a partially hydrated ferric sulphate. 
A stable, free flowing granular salt, 
FERRI-FLOC may be fed with few modi- 
fications through any standard dry feed 
equipment. Only mildly hygroscopic, it 
permits ease of handling and closed 
hopper storage over long periods of time. 


HAS THESE 
SUPERIOR 
ADVANTAGES! 


1 Rapid Floc Formation G Ease of operation 
2 PH correction "7 Bacterial removal 


3 Taste and 
odor control 


8 Manganese and 
Silical removal 


& Color removal 9 Turbidity removal 


S Softening 1O Economy 


Water Treatment 
Coagulation of surface or well woters. Aids taste 
ond odor control. Effective in lime soda-ash soft- 
ening. Adaptable to treatment of nearly all in- 
dustrial water or wastes. 


Sewage Treatment 
Coagulation of wide PH range. Efficient opera- 
tion regordiless of rapid variations of raw sew- 
age. Effective for conditioning the sludge prior 
to vacuum filtration or drying on sand beds. 


R- 
sa % 


"S02" 


SULPHUR-DIOXIDE COPPER SULPHATE 
Is effectively used for Will control about 90% 
dechlorination in water of the microorganisms 
treatment andtoremove normally encountered in 
objectionable odors re- water treatment plants 
maining after purifica- more economically than 
tion ony other chemical. 


Samples, Specifications 
and Detailed Information 
on Request. 








TENNESSEE Fea CORPORATION 


617-629 Grant Building, Atlanta, Ga. 
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20 years...and 6,000,000 tons 
later: STILL GOING STRONG 


Yes, over 2 decades ago this American 


Crusher 42S was installed in a New Jersey 
Central Station. Since then, it has continu- 
ously and faithfully crushed more than 6 
million tons of coal. 

But here is the eye-opening part of this 
enviable record: During this entire 20-year 
period, the total parts replacement cost per 
ton of coal crushed has been only $.00025. 


(In other words, 40 tons for a penny.) 


Originators 
Ring 
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Even more convincing proof of American 
Crusher quality is the fact that this is a 
typical case history — not an isolated ex- 
ample. An extensive independent survey has 
revealed over and over again that Americans 
consistently produce high tonnage for years 
—at amazingly low parts-cost figures. Dis- 
cover for yourself why Americans are pre- 
ferred everywhere for performance, for de- 


pendability, and for economy of operation. 


WRITE for special “AC Coal Crushing Bulletin” 


COMPANY . 


1349 MACKLIND AVE. 
ST. LOUIS 10, MO. 








FREE caTatoc! 


available to you 
who are 
interested in 


the facts on Tara 


open steel flooring. 


Up to the minute information on the 
hows and whys of construction and in- 
stallation of Tri-Lok Open Steel Flooring 
may now be at your finger-tips. Here is a 
four-page catalog designed to aid you in 
selecting the best types and styles of 
open-steel flooring for your particular 
construction project. 
Tables of Safe Loads 
Specifications required for 
open steel flooring instal- 
in This lation 
Types of Tri-Lok Open Steel 
Catalog Flooring available 
’ . Information concerning con- 
You'll Find struction, sizes, strength 
and adaptability of Tri-Lok 
Steel Flooring 


WRITE FOR BULLETIN PW 1102-243 


.  DRAVO 
Av CORPORATION 
National Distributor for THE TRI-LOK CO. 


Fifth & Liberty Avenues, Pittsburgh 22, Pa. 








—Adjustabie— 
SPROCKET RIM 


with CAain Guide 


Get positive, efficient control 
of any overhead valve right 
from the floor! No expensive 
apporatus, no switches, no 
costly detours to bring over- 
head piping to floor level — 
because every valve is within 
easy reach, when you use 
low-cost Babbitt Adjustable 
Sprocket Rim with Chain 
Guide. Easily assembled and 
installed, ready to operate 
in a few minutes. 


*® Safe, sane & sensibie 
® Cuts piping costs 
* Saves fuel & steam 


Range of 10 adjustable sizes 
fits all valve wheels from 2 
to 30 inches diameter, with 
rising or non-rising stems. 
Only four simple, quickly- 
assembled parts. 

Call your Industrial Distrib- 
vitor. He carries complete 
stocks. Or write for descrip- 
tive folder and prices. 


pst lejo) lame crray iG 


2 BABBITT SQUARE, NEW BEDFORD, MASS. 


ee, ee 2 
ee ae ee 


RINGS A BELL—LIGHTS A LIGHT or 
ACTIVATES a MOTORIZED VALVE 


There are only three moving parts 
in the HENSZEY FLOW METER — 
no breakdown due to complicated 


gears and mechanism. Goes right 
in the line — no additional sup- 
ports. Indicates flow within 3% 
absolute accuracy, even with pul- 
sating flow. Send for bulletin. 


SOUND ALARM AT 
HIGH OR LOW FLOW! 


Easy to set on face of switch 
-— unaffected by dust, dirt 
or corrosion — no pitting or 
sticking. 


HENSZEY COMPANY 


DEPT. D-10 


WATERTOWN, WISCONSIN 








More APPOINTMENTS 


Begins on page 250 





ment dept. H. A. Altorfer, chief engineer 
and manager of central valve research and 
development dept. Norton Co: Herbert 
A Silven, chief engineer, grinding ma- 
chine div. Henry J Kaiser Co: Edward 
R Lee Jr, power engineer of Kaiser Engi- 
neers div. Bailey Meter Co: F D Kruse- 
mark, resident engineer in Dallas. Colonial 
Broach Co: Wilson L Young, chief service 
engineer. Air Placement Equipment Co: 
Wm F Rutherford, Eastern field engineer. 


New sales vice-presidents 

The Midvale Co: A R Gaus. A-P Con- 
trols Corp: Del Moerick. Leach Corp: 
R B Hutton. Riley Stoker Corp: Robert 
J Krieger. Jeffrey Manufacturing Co: 
J EM Wilson. Fairbanks, Morse & Co: 
Robert H Morse 3rd, assistant to sales vice 
president. 


Recent purchases, mergers 


General American Transportation 
Corp: all outstanding stock of Fuller Co 
and its subsidiaries, Hershey Machine & 
Foundry Co and Separation Process Co. 
Brush Electronics Co, div of Clevite 
Corp: assets of Digital Instrument Co. 
Food Machinery & Chemical Corp: as- 
sets of Chicago Pump Co. Byron Jackson 
Co: acquisition of The Rollin Co. Shell 
Chemical Corp: acquisition of Lac Chem- 
icals Inc. American Air Filter Co: plant 
and equipment of Ice Cooling Appliance 
Corp. A P Green Fire Brick Co: assets 
of Liptak Furnace Arches Ltd, London. 

Power Corp of Canada Ltd and F H 
McGraw & Co: incorporation of F H Mc- 
Graw Co of Canada, Ltd. American Bosch 
Corp. and Arma Corp: incorporation of 
American Bosch Arma Corp. 


Institute elections 

Air-Conditioning and Refrigeration In- 
stitute: Marshall G Munce, elected to board 
of directors. National Electrical Manu- 
facturers Assn: Joseph F Miller, assistant 
managing director; Norman Wicks, manager 
of business development dept, succeeding 
O C Small, who will become consultant. 


Retirements 


Samuel B Williams: assistant to board 
chairman of Sylvania Electric Products Inc, 
former editor of “Electrical World.” John 
P Coghlan: vice-president of Pacific Gas 
& Electric Co, after more than 48 yrs. 
Dunlap D Smalley: vice-president of 
Southern Nevada Power Co. Wilber A 
Carter: technical power plant engineer 
for Detroit Edison Co, after more than 40 
yrs. Carl G Flygare, grinding develop- 
ment engineer of Norton Co, after 47 yrs. 


Obituaries 

Frederick L Rickmeyer, 44, chief engi- 
neer of ventilation div, The Swartwout Co, 
July 17. Robert C Thompson, 42, chief 
engineer of control div, Electric Machinery 
Mfg Co, July 14. Alvin H Baer, 75, past 
president of American Society of Refriger- 
ating Engineers, Aug 11. 
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that squarely meet every 
WATER HANDLING REQUIREMENT 


THESE ARE THE Pumps ASK FOR FREE 


ENGINEERING BULLETINS 

















TYPE A AND TYPE AS GENERAL PURPOSE PUMPS a Ask FOR 


Use these pumps in the widest range of water handling 
services. Single stage, horizontal! split case design. Mechan- B-1300 
ical shaft seal construction available in sizes up to 4” (Type a | 

AS). Heads: up to 300 ft.; capacities up to 70,000 gpm. 1 Sa gy & B-1350 


BULLETIN 








TYPE PR AND TYPE PRS HIGH TEMPERATURE, HIGH i 
PRESSURE PUMPS Horizontal center-line-mount pumps <a ¢ —J bet A gk 
with packing gland or mechanical shaft seal construction. : =e — FOR 
End or top suction designs. Heavy duty pumps for heads 7 BULLETIN 
up to 675 ft. Capacities: up to 1000 gpm and tempera- 5; == th . B-1605 
tures up to 850°F. ~~ 








TYPE PE AND TyPe PB END-SUCTION PUMPS 


America’s broadest line of economical, general purpose “he i _ ‘S Ask FOR 
pumps. Horsepower range from 4% to 150. Head range - "Gin | BULLETIN 
to 260 ft. Capacities up to 5500 gpm. Easy to buy, apply, 

install and maintain. Tens of thousands in use. 








type TU AND Type TUT MULTI-STAGE PUMPS 


2,3,4 and 5-stage designs for supplying, circulating and 

boosting water and other liquids in moderate capacities eas 8 
i . ‘ euii ol ; A BULLETIN 

against medium and high heads. Durable and dependable = 

in operation. Heads up to 1660 feet; capacities up to ' Po pI B-1400 

3000 gpm. F 7% ae 








Type TVE AND Type TVB TURBINE VANE PUMPS 


For pumping hot and cold, clear and vaporous liquids in 
small capacities against high heads. Widely used through- 
: : . . ; BULLETIN 
out industry for water boosting, circulating, transferring. , B-220 
Easy to install and maintain. Capacities: up to 58 gpm; Ne i. a ' 5 
heads up to 800 feet. : 











MAIL COUPON FOR ILLUSTRATED BULLETINS 


| PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 


PEERLESS PUMP DIVISION | 301 W. Ave. 26, Los Angeles 31, California 


FOOD MACHINERY AND CHEMICAL CORPORATION | Please send Bulletins checked below 


Bulletin B-1605 


Type TVE and Tve8 
Bulletin 8-2208 


Factories: Los Angeles, Calif., and Indianapolis, ind. | Bonecin B-1300 Oj Behetin 8-1350 O wate oun 


Offices: New York; Atlanta; Chicago; St. Louis; Type PE-PB 7 Type Tu 
Indianapolis; Phoenix; Fresno; Los Angeles Dallas, a a 
Plainview and Lubbock, Texas; Albuquerque, New Mexico. 
Distributors in Principal Cities; Consult your Telephone Directory 





ADDRESS. 
CITY 
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BELMONT 


a 


ae) PACKINGS 


Service conditions are constantly be- 


coming more extreme. The success o 


sealed against loss of pressure, liquid 
or gases. Belmont for over sixty year 


demands, offering a wide scope o 
packing materials to satisfactorily mee 


ALL from ONE SOURCE of SUPPLY 


specifications. Write for new con 


densed catalog #54. 





Belmont “Teflon” 


corrosive liquids—fur 


hed in sheets, gaskets 
tape, plastic, moid 
extruded rods, spiro 


nd white asbestc 


Belmont “0” Rings 


r 


failure of a piece of industrial equip- 
ment is many times dependent upon 
whether or not it can be properly 


$ 
s 


has kept pace with the ever changing 


f 
t 


the toughest services. You can get them 


Get in touch with your nearest stocking 
Belmont distributor or mail us your 


Made to close tolerance 


rom synthetic and natura 
rubber “Teflon’’, § 
mic and static seal appl 

ng against if ° 


steam 


Belmont 
Rod 


elmont our 


Belmont Gaskets 


asbestos 


Belmont Leather Packings 


Cup, flange, U and 
haped and washers 
— ; paca 


“There’s a Belmont Packing fo 
Every Service”... 


and the Belmont Distributor 
locality 
Write for his name and address. “ami” 


The Belmont Packing and Rubber Co. 
Butler and Sepviva Streets 
Philadelphia 37, Pennsylvania 





Packings 


r 


n your <#* te ~~, 
> + \ 
is ready to serve you. ecasew 








y, 





BOOKSHELF 


The Physics of Experimental Method 
(1954). By H J J Braddick, senior lec- 
turer at the University of Manchester, Eng- 
land. 404 pp, $7.00. John Wiley & Sons, 
440 4th Ave, New York 16, N. Y. 

Written primarily for those who plan 
experiments in engineering, chemistry, etc, 
the book emphasizes principles of physical 
experiment, currently available resources 
and limitations of contemporary technique. 
Includes discussions on errors and the treat- 
ment of experimental results, mechanical 
design, electrical measurements, the natural 
limits of measurement and some techniaues 
of nuclear physics. 


Machinery’s Handbook (Fifteenth edi- 
tion). By Erik Oberg and F D Jones. 1911 
pp. 4% x 7, flexible leather covers. In- 
cludes tables, charts and graphs. $9.00. 
The Industrial Press, 148 Lafayette St, New 
York 13, N. Y. 

Standard reference book for the mechan- 
ical industries. Includes in clear, concise 
form, standard as well as hard to come by 
data and information needed by machine 
designers, mechanical engineers and others 
in the mechanical field. Includes mechani- 
cal tables, rules, formulas, general data and 
is thumb-indexed for convenience in locat- 
ing specific information. 


Wasseraufbereitung 
trieb. (Water Conditioning in Steam 
Power Plant). (1954). By A Splittgerber. 
7x10, cloth, 430 pp, 325 illus, 60 tables. 
48 marks. Springer-Verlag, Berlin, Ger- 
many. 

Because it is published in German, this 
treatise will naturally have few readers 
among American engineers. Yet these few, 
mainly highly trained specialists in the 
field of water treatment, will find this vol- 
ume of great value for reference and study. 
Its bibliography with 1707 entries will be 
particularly useful. 

In its breadth and depth of treatment, 
this book reminds one of the typical pre- 
war technical treatise. It is solid and de- 
tailed, both practically and technically. The 
range of subject matter is as broad as the 
vower plant itself. Water treatment, scale, 
corrosion, etc, are discussed in relation to 
boilers, heaters, piping, condensers, tur- 
bines and any other steam plant equipment 
that may be affected. 


in Dampkraftbe- 


Welding Engineering (1954) By Boniface 
E Rossi, Executive secretary of the Pres- 
sure Vessel Research Committee, Stevens 
Institute. 786 pp, 6 x 9, 584 illustrations, 
stiff board, cloth covered binding, $8.09. 
McGraw Hill Book Co, 330 W 42nd St, 
New York, N. Y. 

A large volume covering all welding 
processes, metals and their weldability, de- 
sign and fabrication considerations in weld- 
ing, and testing and inspection. It brings 
together in a coordinated, readily usable 
form much of the published and unpub- 
lished literature on welding, including ar- 
ticles, reports, and correspondence. 

(Continued on page 256) 





A Cleveland concern had a really 
perplexing problem of congested 
bins. No matter how the steel 
chips struggled to get through, 
the result was either a trickle 
or a complete jam-up. 
As luck would have it, one of our 
men happened along and suggested 
a CLEVELAND vibrator be 
installed on the sloping side of the 
bin. It worked like a charm, and 
the steel chips struggled no more. 


Ever think of a CLEVELAND 
vibrator for your stubborn 
materials ? Our detailed literature 
will tell you more about it. 


AIR ana ELECTRIC 


_— 





» THE 


*CLEVELAND 
VIBRATOR 


COMPANY 


2824 Clinton Avenue * Cleveland 13, Ohio 
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SIGHIAUIB: 


ZERO-OXYGEN 








NTIRELY New 


in operating principle 
in mechanical design 


in the advantages they offer 


“Newness” for its own sake is no advantage in a 

deaerator. But when new thinking achieves improved 

performance not possible with conventional 

designs, it’s worth looking into! 

The Schaub Zero-Oxygen Deaerator differs from all 

others in that it provides external pre-heating to a Ly MAIL THE 


temperature above boiling point, with over- 
atmospheric pressure held only up to the internal COUPON FOR BULLETIN 575 


sprayer manifold. The storage receiver itself is Why a deaerating system? How can it save 
fully vented and operates at constant, safe ———— ~g Sratayroag yee —s a 
: - goo system? ow to get maximum nents 
atmospheric pressure. - at lowest cost? What are some of the 
This simple but basic difference opens the way to engineering factors involved? 
a whole series of better performance characteristics, : 
including: These and many other questions are answered 
, in Schaub Bulletin 575, just off the press. 
LOW OPERATING COSTS It’s a valuable contribution to boiler 
LOW MAINTENANCE COSTS deaeration theory and practice. 
COMPLETE OXYGEN REMOVAL—(lto .005 cc/liter) 
COMPLETE SAFETY 


WIDE RANGE FOR LOAD VARIATIONS FRFD H. SCHAUB ENGIMEERING COMPANY 
SIMPLER DESIGN AND OPERATION 2105 South Marshall Boulevard Chicago 23, Ulinois 


The “hows” and “whys” of Schaub Zero-Oxygen Please gee me, without cost or obligation, my personal 

. , Bulletin 575 on Boiler Feedwater De- 
Deaerators make an important story for any engineer = tlhe s sii allaamaaaas a 
or operating man concerned with boiler feedwater 


NAME. ... 
deaeration. Mail the coupon and we'll send it to you. 


COMPANY 
ADDRESS 


FRED H. SCHAUB ENGINEERING COMPANY 


2105 South Marshall Boulevard © Chicago 23, Illinois 
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Cut Fuel Costs 
0% to 25% 


with the Stickle differential 
drainage and boiler return system 


For laundries, dry cleaning plants, food processing plants, sand drying 
plants, corrugated box plants, and paper mills using steam at pressures 


between 50 and 250 pounds. 


The Stickle differential drainage and boiler return system is a closed pumping 
system for returning condensation from heating and processing equipment under 
pressure directly to the boiler. Condensate reaches the boiler at a temperature of 
300 degrees or higher—only 15 to 20 degrees lower than temperature of steam at 


operating pressure—thus saving steam and fuel 
Users report that the system. . . . 


1. Reduces fuel costs 10% to 25% by completely 
salvaging condensate and returning it under 
pressure directly to boiler at 300 degrees tem- 
perature or higher—only 15 to 20 degrees less 
than temperature of steam at operating pressure. 

. Increases production by assuring higher and 
more uniform boiler pressure and by delivering 
drier steam at higher temperatures to heating 
or processing units. 

3. Reduces 85% to 90% use of raw make-up water, 
its scale-forming particles and strain on boiler 
caused by cold water. 

4. Reduces maintenance costs—on boilers, steam 
lines, traps, and valves—by eliminating high 
velocities and by reducing scale. 

5. Reduces waste, spoilage and rejects by auto- 
matically maintaining the maximum temperature 
desired within each processing unit. 

. Reduces up to 75% the power used for pump- 
ing, since the system requires only 25 pounds 
pressure differential between supply and return lines. 


. . . and increasing efficiency. 


. Automatically maintains positive circulation without steam loss 


8 Eliminates flash steam waste. 


Some users report that direct savings have paid for the Stickle system within the 
first year. Definite results, based on a Stickle survey, are guaranteed. Installation 
can be made without interrupting operations. Write or wire for details and free 


Bulletin 250. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 VALLEY AVENUE e INDIANAPOLIS 18, IND. 


Regulating and and Boiler Return Systems 


Reducing Valves 


256 


Stickle 
Equipment 


Cuts the cost of steam 





More BOOKSHELF 


Engineering Mechanics. Second edition. 
(1954). By Ferdinand L Singer, associate 
professor of engineering mechanics, New 
York University College of Engineering. 
6x94, cloth, 525 pp, diagrams, problems. 
$6.00. Harper & Brothers, College Depart- 
ment, 49 E 33rd St, New York 16, N. Y. 
This book has been completely rewrit- 
ten. Original edition had two primary 
purposes: to show how basic concepts 
relation between a force and its compon- 
ents, the principle of moments, and New 
ton’s laws of motion—can be combined and 
used for many practical engineering prob- 
lems; and to help the student to develop 
a logical, orderly process of thinking. Re- 
written second edition emphasizes these 
purposes to an even greater extent. 
Already widely accepted as a text in 
colleges and universities, many new fea- 
tures have been added to the original edi- 
tion. New in the second edition are: a 
wider variety of problems; an extensive 
discussion of how to draw free-body dia- 
grams; fuller explanation and greater use 
of motion curves; extensive discussion of 
inertia-force method, and its use in sim- 
plifying systems of connected bodies; 
simplified presentation of space forces; 
work-energy method applied directly to 
connected systems; explanation of plane 
motion simplified; kinematics and kinetics 
of each type of motion now treated as a 
unit. As in the first edition, illustrative 
problems are solved in great detail. 


Begins on page 254 





Linear Transient Analysis (Volume /). 
By Ernst Weber, head of department of 
electrical engineering and director of 
Microwave Research Institute at Polytech- 
nic Institute of Brooklyn. 348 pp, $7.50. 
John Wiley & Sons, Inc, 440 4th Ave, New 
York 16, N. Y. 

Covering all methods of transient analy- 
sis equally, the volume goes into classical 
and professional methods, and deals with 
the Laplace transform method as well as 
the Fourier spectrum analysis. Applica- 
tions to practical circuit problems accom- 
pany fundamental expositions of each 
method. An entire chapter is devoted to 
analogues, with comprehensive discussions 
of electro-mechanical, mechanical and 
thermal systems, and their analogues. 


U. S. Hoffman Machinery Corp’s Syra- 
cuse Division is building two clarifier tanks 
for the Mesta Machine Co in Pittsburgh. 
These units, said to be the world’s largest, 
are identical. They are 44 ft long, 14% ft 
high, 10 ft wide, with freeboard capacities 
of 19,300 gal. 


Alan Howard, manager of engineering for 
General Electric Co’s medium steam tur- 
bine generator and gear dept at Lynn, 
Mass., has received the honorary degree of 
Doctor of Engineering from Purdue U. 

The doctorate was presented in recogni- 
tion of his contributions to design and de- 
velopment of turbines for aircraft, locomo- 
tives, power generation and natural gas 
pipeline pumping. 
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for any load 


CLAIRTON WORKS—U. S. STEEL CORP.—Nine 540 H.P. Stowes—selected STATE HOSPITAL—Two 40,000 Lbs./Hr. Stowe Stokers burn inexpensive 
after careful study of all types—doubled the output of existing boilers, local coal, handle — without difficulty—loads that fluctuate in ratio of 16 to 1 
eliminated smoke nuisance and substantially reduced steam costs. combine utmost ease and simplicity of operation. 


you'll get more efficiency 





SMALL MUNICIPAL LIGHT PLANT 50,000 Lbs./Hr. Stowe replaced a M & R DIETETIC LABORATORIES, INC.—Two 35,000 Lbs./Hr. Stowe 
multi-retort stoker—increased the boiler output—reduced maintenance costs Stokers meet exacting requirements for efficiency and smoke free operation 
and eliminated smoke and fly ash nuisance. in industry where cleanliness and low cost is paramount. 


with a Stowe 





UNIVERSITY OF DETROIT—Three Stowes of 300 H.P., 500 H.P. and BODY PLANT OF LARGE AUTOMOBILE BUILDER—Stowes under four 
500 H.P. respectively, installed one after another, based on demonstrated 90,000 Lbs./Hr. boilers burning inexpensive coa! at high efficiency and no 
efficiency and absence of smoke nuisance in residential area. smoke nuisance. Concern now has 10 Stowes in its several plants. 


a= STOWE. 


Manufactured bg THE JOHNSTON & JENNINGS CO. + 6917 Bessemer Avenue * Cleveland 27, Ohio 
. ++» Diaidion of PETTIBONE MULLIKEN CORP... 
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GET CLEAN STEAM 
BY DE-IONIZATION 


No matter how hard or how full 
of dissolved solids the water may 
be, you can make clean steam of it 
if you treat it right. Sellers of 
steam and users of process steam 
will particularly appreciate the 
importance of such an opportunity. 


REMOVE ALL DISSOLVED 
SOLIDS, including SILICA 


By “‘treat’’ we mean that you put 
the raw water through cation and 
anion exchangers — which will 
completely remove all the un- 
desirable components, and pro- 
duce a water with chemical purity 
equivalent to that obtained by 
distillation. This is accomplished 
in closed tanks connected directly 
into the high-pressure supply lines. 


REDUCE COST OF 
BOILER OPERATION 


The superior water you obtain in 
this way is LOW COST WATER 
that will reduce your operating 
expenses in many easily recogniz- 
able ways. For details of the 
possibilities, write us — we have 
been making practical and successful 
ionX change installations ever since 
the necessary resins were first avail- 


able. 


ILLINOIS WATER TREATMENT CO. 
> 

Xchange 
TTP EEN, 853 CEDAR ST. 


ROCKFORD, 
ILLINOIS 











Coming tu December: 
1 Power 
Special report 
SO exciting and unusual 


that every power executive will 
want to show it to his boss! 





The title of this report is: “NEW PROFIT OP- 
PORTUNITIES IN THE POWER SERVICES, a report 
to executives of American industry.” 

It is based on a bold statement: “Sound power 
service management throughout American in- 
dustry . . . can save one cent in four, adding ten 
percent to net.” 

Yes, POWER editors know that the cost 
of generating, delivering and applying the 
basic power services can be cut by one- 
fourth in the average plant. And this sav- 


ing will increase net profit by ten percent! 


And it is not idle talk. In 32 skillfully illus- 
trated pages, POWER will show simply and 
graphically, just how these savings can be made! 
The fundamental services to be analyzed are: 
steam, electricity, mechanical power, water, 
compressed air, refrigeration and air condition- 
ing. And under each subject a section called 
“Dollar Tips” will tell where savings are. 

This could be the most carefully saved — the 
most sought-after — the most thumb-worn issue 
in POWER’s more than 70 years of useful serv- 


ice to its field. 


Coming tu the December cssue! 


NEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, N.Y. 
CANADIAN DIST: PUMPS & SOFTENERS, LTD. LONDON, ONT. 
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Installation by R 











load 





bi ned 


with 


marine 


heating and 


processing. 


Iron Fireman forced draft 
“packaged” oil burner, com- 
Scotch 
boiler as a packaged boiler-burner 
unit in plant of Syracuse Rubber 
Products Company. Variable steam 
for 


type 








oiler capacity doubled 
»». 0 increase in fuel cost 


That’s the experience of Syracuse Rubber Products Co., Inc., 
Syracuse, Indiana, with IRON FIREMAN packaged oil burner 


ihis new steam plant, with complete oil 
firing system by Iron Fireman, carries twice 
the load of the old one. Steam pressure has 
been stepped up from 90 to 125 psi. In 
spite of this doubled output, “‘the cost is 
about the same as the previous plant to 
operate,” says Mr. Hubert R. Anglemyer, 
President. ‘“‘We 
our processing, 
in dollars. We 


also have drier steam in 


which cannot be measured 
have had 


no down time. 


Dependability of equipment and ease of 


operation and maintenance are outstanding.” 
For further information mail coupon, or 
call your Iron Fireman dealer. 


Iron Fireman advantages 

1. Packaged burner unit (for oil, gas or 
oil-gas combination firing) is assembled and 
tested at factory instead of on the job. No 
divided responsibility for burner, electrical 
wiring, control system, oil heating equipment. 
2. Applicable to nearly all types of boilers. 
3. Continuous high combustion efficiency. 
4. Forced draft. No high stack needed with 
Scotch or sealed firebox boilers. Requires 
only vent pipe. 

5. For gas or oil, or both. Combination 
burner shifts fuels at a moment’s notice. 
6. Burns low cost oils (No. 6 or lighfer). 


i Fi 
ron Fireman. 


OIL, GAS OR COAL FIRING FOR HEATING, PROCESSING, POWER 
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ft. 
THE RON FIRE mean 


Old steam plant out—new one in—steam up— 


all within 36 hours. Scotch marine 
Iron Fireman | 


the plant of 


crew walked it 
example of s 


Installation by Lawler 


ra 


to dismantle the 


ickaged oil b 


boiler with 


irner being rolled into 
the Meadowsweet Dairy, Tacoma, Wash. 
This unit was in 


operation just 36 hours after 


labor 


r Boiler & He 


Id boiler 
and 


IRON FIREMAN MANUFAC 


3047 W. 106th 


Please send 
| packaged 
| combinatior 


| Name 
| 


| Addres 


, City 


Str 


eet, Cleveland 11, 


a graphic 
production time. 
iting Co., Tacoma 


TURING CO 
Ohio 


etailed information on Iron Firemar 


rin 


g 


units 


tor 


oil, 


gas, and oil-gas 
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When you need welding fittings... 


























SHaT8OUd AUBANTIO | \ 























you can simplify “purchase problems” 
by calling your GLOBE distributor 


Avoid storage problems — dollars tied up in 
inventory. Hold your “stock on hand” to a f 
sensible, easy-to-work-with quantity. 

Your Globe distributor carries a wide range 
of sizes and types of Globe Precision-Process 





welding fittings in stock . . . can supply you 
with the seamless welding fittings you need... 
as you need them. 


Get the facts now. Contact the Globe distrib- Only Globe — 
utor nearest you and ask him to show you among manufac- 
how and why he'll be able to save you time, ore of quantins 
elding Fittings— 
money, and trouble when you need welding geubeste tn Gun eimatinns telies. 
fittings. Only Globe offers you precision- 
processed fittings through every 
GLOBE STEEL TUBES Co., Milwaukee 46, Wis. step of production — from billet 
For the name of your Globe distributor, call any to tube to fitting. 
of these District Offices. 
Chicago * Cleveland * Denver * Detroit * Glendale, Calif. * Houston 
New York * Philadelphia * St. Lovis * San Francisco 


SEAMLESS Producers of Globe seam- 
Al V4 less stainless steel tubes— 

Gloweld welded stainless 

steel tubes — alloy — 


PRECISION PROCESS FITTINGS Wit sooty tale See alee 


purity ingot iron) seam- 
less tubes — Globe Weld- 
ing Fittings. 
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The Beauty of Functional Design 


iInTHE HAMMEL-DAHL 


CONTINUOUSLY 
CONNECTED 
7 HANDWHEEL... 


Achieved by integrating parts 
in the compact, completely 
enclosed gear housing 
illustrated below. 


4 


' 
li 


= (me Uist 


STRAIGHT-LINE LIFT—No 
side thrust is exerted against 
the valve stem. 














COMPLETELY UNHAM- 
PERED AUTOMATIC 
OPERATION —Permits limit- 
ing of valve lift if desired— 
but in the neutral position 
the handwheel mechanism 
offers no resistance to valve 
stem movement. 





o% INITIAL LUBRICATION 
LASTS INDEFINITELY. 





{ 
\ \ 
HAMMEL-DAHL COMPANY 
("): ee POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S. A. @-) 
SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. 1., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 


CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 
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TAPER LOCK 


A PATENTED PRODUCT OF DODGE 


/ 
NO REBORING: 
fF NO KEYSEATING! 


ei OF f TH E SH. E l NO MACHINING! 


Ready for the shaft, with no costly, time-consuming wa heap Bn tp 

operations to make them fit. That's the big news about 

Dodge Taper-Lock Sprockets. Taper-Lock grips the 

shaft with the firmness of a shrunk-on fit, yet comes Standardize, economize with Taper-Lock, the bush- 

off easily. Bushings may be re-used. They come in _ing that is interchangeable in Dodge sprockets; 

sizes to meet most every application. sheaves, couplings and conveyor pulleys. More 
Taper-Lock Sprockets are available trom Distributors’ than 2,000,000 in use! 

stocks in a complete range of B-type steel sprockets— 

Y," through 2” pitch. Dodge quality Roller Chain is ~ 

packaged in 10-foot lengths—also available in 50-foot aaw 


and 100-foot reels. Save time—save money —keep 
production rolling—get Dodge Taper-Lock Sprockets Z 
and Roller Chain from your Dodge Distributor. A 


DODGE MANUFACTURING CORPORATION, 3200 Union St., Mishawaka, Ind. 


his name under “Power Transmission Machinery” in your classified 
telephone directory, or write us, 


CALL THE TRANSMISSIONEER, your local Dodge Distribu- _ \#& <—-» of Mishawaka, Ind. 
tor, for valuable assistance on new, cost-saving methods. Look for K 
: | 
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Let this BOOK show you how Dravo’s 
Construction Department can work for you 


Whether it’s the installation of a pump or the furnishing 
and installing of a water and waste treatment plant... 
the fabrication and erection of piping. . . the construction 
of oil or gas pumping stations or the construction of a 
power plant . . . it’s a job Dravo’s Construction Depart- 
ment can do for you. Dravo’s range of engineering con- 


struction activities is described in this new 45-page book, 


filled with photographs of many typical examples of 


Dravo-built installations throughout the United States. 
The book also describes how Dravo accepts the re- 
sponsibility for construction on a single-contract or 
“turn-key” basis. This includes the planning of an entire 
project from the blue-print stage, purchasing as desig- 
nated, handling all phases of construction and turning 
over to you the completed job ready for operation. 
Dravo’s Construction Department is equipped with 
trained personnel—backed by more than 60 years engi- 


c Oo 8 * © £8 A 


: t.28 8 
PITTSBURGH, PENNA. 
Sales Representatives in Principal Cities 


POWER * OCTOBER 1954 


neering experience—and capable of performing a wide 


variety of construction assignments. 


Find out how you can 
profit through Dravo’s 
single-contract service. 
Let us send you a copy of 
**Dravo—Engineering 
Constructors.”” Ask for 
Bulletin No. 1200. 


Dravo Corporation, Construction Department 
Fifth and Liberty Avenues, Pittsburgh 22, Penna. 


Please send me a free copy of Bulletin No. 1200 


Name 

Title 
Company— 
Address 


Zone State 





Installed at Uvalde Rock Asphalt Company's quarry. Blewett. Texas, this 430 hp 


Cooper-Bessemer JS-5 diesel drives a 300 kw generator for general power requirements. 


Steady worker, good at keeping costs DOWN! 


HE Uvalde Rock Asphalt Company, 

which produces about 500,000 tons of 
limestone rock asphalt a year, needed a 
diesel that would stand up to steady work 
month in, month out. And that’s just what 
they have in the Cooper-Bessemer JS-5 
shown above. This efficient, husky diesel, 
installed in 1946, has done a steady job 
right from its initial start, with a very mini- 


Another Example 
of 
Lfficient Power 


at Lower Cost 








mum of attention and replacement parts. 
Like other Cooper-Bessemer engine types, 
larger and smaller, the JS consistently 
shows records of low-cost operation. It has 
all the Cooper-Bessemer features that pay 
off every time. 








New York Washington, D. C. Bradford, Pa. Son Francisco 


Dallas, Greggton, Pampa and Odessa, Texas Seattle Tulsa 


St. lovis los Angeles Chicago Caracas, Venezuela 


Canada, Ltd., Hoalifox, Nova Scotia Gloucester, Mass. 


Cooper-Bessemer of 
New Orleans, lo. 


Houston, 
Skreveport 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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Squires Combination Temperature 
and Pressure Regulating Valve 








— 


Yi 
H 


Squires Solenoid-Controlled 
Pressure Reducing Valve 


Here’s a team of valves designed 


to meet your steam control requirements 


These four valves form the nucleous of the Squires 
valve line. Each is a top-quality valve built to give 
trouble-free service. Check these important features: 
DEAD-END SERVICE — positive — guaranteed. Full 
pressure dead-ends the main valve. 


ONE VALVE handles pressure reduction from 600 p.s.i. 


to ounces. 

PRECISION PRESSURE CONTROL is extremely sen- 
sitive. The patented Squires Pilot makes the difference. 
SQUIRALLOY, with a Brinell hardness greater than 
Stellite in service, is available for seats and discs. 


INSTANTANEOUS MAXIMUM CAPACITY whenever 


needed for process or quick high capacity demands. 


POWER * OCTOBER 1954 


If you believe in the long-range benefits of using top- 
quality valves—specify SQUIRES. 


Other Squires products: Pump Governors—Boiler Feed 
Water Controllers—a complete line of High and Low 
Pressure Traps. 


S-101 


SQUIRES 


THE C. E. SQUIRES CO. 
18502 SYRACUSE AVE. 
CLEVELAND 10, OHIO 
AGENTS IN PRINCIPAL C;TIES 

ca  c 


i al 





THE CONSULTING ENGINEER REPORTED: 


“The Joy WN-112 is the 
quietest, best compressor 
in our experience” 


This was the report of a group of consulting 

engineers who, working with the plant engineer, 

specify plant equipment for some of the country’s 

most important air compressor installations. 
That’s all the engineers said, but they know 

Joy compressors are the “quietest and the best” 

because of these features: 

@ Honed, REPLACEABLE crosshead and cyl- 
inder liners. 

@ Exclusive “Dual Cushion” Valves—large area, 
low lift. 

@ Factory assembly and testing to insure perma- 
nent alignment. 


@ One-piece, box-type, tinned crossheads. 
@ Full force-feed lubrication. 


@ Precision crankpin and crosshead pin bearings. 


The Joy WN-112 is a heavy-duty, two-stage, 
double-acting, package-type compressor with 
displacement capacities from 368 to 974 CFM. 


Other single-stage, two-stage, and multi-stage 
Joy stationary air and gas compressors are avail- 
able in capacities from 2 to 3896 CFM. and 
pressures from 30 to 600 psi. Write today for 
descriptive literature @ Joy Manufacturing Com- 
pany, Oliver Building, Pittsburgh 22, Pa. In Canada: 
Joy Manufacturing Company (Canada) Limited, 
Galt, Ontario. 


Cell yen 
—ple 


SPECIALISTS IN THE COMPRESSION 
_- #AND MOVEMENT OF AIR AND GASES. 


2» te SINCE. 1885 a. 
et te ting 3 tery ee 
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Packing Types meet 95% 











- todas” 
A 

thee »~ 
Wege 

overs ~s 


=> 0A GQ 


High speed rotary compressors boil this one which supplies 
pneumatic tools with 230 cubic feet of actual free air per 

minute—compressing it from atmosphere to 100 lbs. gage— 
TYPE 3 give top performance with R/M Packing No. 920, a pack 
ing included in Type 3 of R/M’s Big 7 Packing Types. 











With R/M you can practice P/M 


By R/M we mean R/M packings. And by P/M need only three or four) is engineered to give 
we mean preventive maintenance. Hundreds of custom-built performance in all but the very 
plants have already put an end to costly corrective rarest applications. You can count on them to 
maintenance by standardizing on R/M'’s Big 7 lower your inventories, reduce your downtime, 


Packing Types. You can too. For this basic line cut your maintenance costs, and simplify your 


of just seven field-tested packings (you probably ordering. For details, call in your R/M distributor. 


R/M PACKINGS FOR MAINTENANCE PURPOSES ARE SOLD ONLY THROUGH AUTHORIZED R/M DISTRIBUTORS 


RAYBESTOS-MANHATTAN, INC., packiNnG DIVISION, MANHEIM, PA. 


8 i G ? FACTORIES: Bridgeport, Conn.; Manheim, 


Pa.; No. Charleston, S.C.; Passaic, N.J.; 
Neenah, Wis.; Crawfordsville, Ind.; Peter- 
borough, Ontario, Canada. 


RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles « Industrial Rubber, Engineered Plastic, and Sintered Metal Products « Abrasive and 
Diamond Wheels * Rubber Covered Equipment « Brake Linings *« Brake Blocks « Clutch Facings « Fan Belts * Radiator Hose « Bowling Balls 
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In doubt about high temperatures and pressures? 








Put your confidence in NATIONAL Seamless 


@ If you’re planning a new power plant or repip- 
ing a present installation, you’ll doubtless be deal- 
ing with higher pressures and temperatures than 
ever before. Your first consideration, naturally, 
will be the selection of the best possible material 
for your high pressure steam lines, since the life 
of your plant and the safety of your personnel 
may well depend on them. Consequently, you'll 
want the strongest, most dependable power piping 
you can buy—and that’s SEAMLESS. Plant engi- 
neers know from long experience that there is 
no more dependable power piping than NATIONAL 
Seamless—the famous ‘‘Walls Without Welds.” 


You just can’t beat USS NaTIoNaL Seamless 
Pipe and Tubes for power plant service—even 
under the most grueling service conditions. Pierced 
from solid billets of steel, NATIONAL Seamless Pipe 
and Tubes have the strenzth, uniformity, and de- 
pendability of solid forgings—properties that keep 
them structurally sound under intense pressures 
and ever-rising temperatures. 

Write for further information on the use of 
NATIONAL Seamless Pipe and Tubes in safer, more 
dependable, more economical power installations. 
And for peace of mind when purchasing, always 
say ““NATIONAL Seamless.”’ 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION 
PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seam(ese PIPE AND TUBES 


UNITED 


STATES 


2 ee eS ee 
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2K when equipped with a SECO Metal Seat and 
Disc on steam service and protected by an 
approved Strainer, a Spence Regulator is guar- 
anteed to shut tight when the demand for 
steam ceases. 


Expensive steam leaks due to a lack of abso- 
lutely tight shutoff are eliminated in Spence 
Temperature Regulators. Here is why we can 
make such a guarantee: 


First, our temperature regulators are of the 
single seat design. Seats and discs are made of 
durable SECO Metal. More than 20 years ex- 
perience in thousands of installations has 
failed to produce a single case where SECO 
Metal has been cut by steam. 


These plus other design features explain why 
Spence Temperature Regulators function de- 
pendably and accurately year after year with- 
out requiring expensive repairs or special 
attention. 


Want more facts? Writ-for Bulletin T50 
giving full-details. . 


£ 
ot 
enna 
in 


¥ 
’ 


Fe WYYYY 


ae 
¥ 


Wil 


SPENCE 
TYPE ET1I50 
Temperature 

Regulavor 








~ we 
SPENCE ENGINEERING >... 


COMPANY, INC: 
WALDEN, NEW YORK 
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thal Monel pump shoft being installed by utility 

company to avoid costly periodic breakdowns previously 
encountered with steel shafts in pumps circulating 
polluted and corrosive salt water. “K” Monel can be heat 
treated for great strength and hardness. 


Monel pump valve for reciprocating circulating water 
pump withstands severe erosion-corrosion. Monel’s 
tensile strength and resistance to fatigue are as high or 
higher than those of structural steel. 


Ripe old age for 
pump parts 


Some pumps are built to last: others aren’t. But 
you can increase the service life of your pumps if you 
choose pump parts with the right kind of “life 
insurance.” That means parts made of materials 
with exceptional resistance to corrosion, 

fatigue, erosion and wear; parts of high strength 
and hardness. 

Outstanding among these more durable materials 
are the Inco Nickel Alloys like Monel®, “K”® Monel 
and “S’® Monel. A majority of pump users have 
found that with these alloys, pump parts last 
much longer. 


The next time you have to repair one of 

your pumps, ask your pump manufacturer to 

duplicate the part in one of the Inco Nickel Alloys. 
Cast “’S” Monel liners reduce wear on And write Inco for the helpful booklet, How to 
pistons where gritty corrosive liquids are 
found. The resistance of “S” Monel to 
cavitation-erosion makes it ideal also for THE INTERNATIONAL NICKEL COMPANY, INC. 
impellers in centrifugal pumps. Users have 67 Wall Street, New York 5, N. Y. 
reported “S” Monel impellers lasting 3 to 
30 times longer than other materials. 


a 
More POWER for you... with MONEL iti:, Nickel Alloys 


TRACE mate 


Get Longer Service from your Pumps. 
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How a FAN ROTOR Delivers 
CHEAPER POWER 














-.. in “Buffalo” Induced Draft Fans 


Inside the “Buffalo” Induced Draft 
Fan is a hurricane —a hurricane of 
hot, erosive fly-ash being drawn from 
the boiler fire-bed by a rotor like the 
one above. We don’t have to tell 
you how quickly this could literally 
destroy an ordinary rotor — nor how 


expensive replacement would be. Yet 


9° 


the “Buffalo” rotor is built to “take-it” 
for a long period. Heavy gauge steel 
used throughout; backward curved 
blades for extra stiffness and efficiency 
— tapered side flanges cut from a 
solid plate—floor plate wearing strips 
with angular ridges to reduce erosion 
— heavy hub solidly bolted to the 


center plate. And all other parts of 
the fan — housing, shaft and bearings 
— are built to “go the distance” for 
you, which naturally means cheaper 
power. It’s all part of the “Q” Factor* 
that’s in every “Buffalo” Fan. You'll 
see full details in Buleltin 3750. Write 
for your free copy today! 


* The "Q” Factor — The built-in Quality which provides 
trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


488 BROADWAY 


BUFFALO, N.Y. 


Publishers of “Fan Engineering” Handbook 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING 


POWER 
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AiR CLEANING 


Sales Representatives in all Principal Cities 


AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING 


PRESSURE BLOWING 
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When coal is carried to Narragansett, 


U.S. Rubber conveyor belts take over 


When coal arrives at the docks of the Narragansett Electric 
Company, conveyor belts get to work and haul the coal to 
crushers, then to storage, and finally to the boilers which 
motivate the generators. Eight different belts are used, all 
made by United States Rubber Company. They do their 
job so steadily, economically and dependably that officials 
of the electric company have ordered additional “U.S.” 
belting for further expansion. 


“U.S.” belting technicians are constantly coming up with 
This “U.S.” belt i aed ts eate of 1000 new developments that pay off at a dollars-and-cents level 
1s .». e€ Carri al al a ate 


tons per hour at a speed of 615 feet per minute, for you. Familiarize yourself with the advantages of “U.S.” 
to a crushing station. 


Three-Way Engineering. Get in touch with any of the 26 

“U.S.” District Sales Offices, each staffed with engineers. 

“U.S.” Research perfects it. “U.S.” belting service is also obtainable from any of our 
“U.S.” Production builds it. 


selected distributors. Or write to address below. 
U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION » ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting « Expansion Joints « Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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71 DARLING ERA 
Me cana ;# 
* 


VALVES 


A,B, C’s of better valve service 


with DARLING 


“Revolving Dise 


GATE VALVES 


€) extra ure 

Fully revolving discs, independ- 
ently hung, change seating po- 
sition at each closing, assuring 
uniform wear distribution for 
prolonged service. Plain “no 
pocket” discs are interchange- 
able for extra life! 


VALVES FOR EVERY NEED 

Justname itand there's aDarling gate valve of exactlythe right 
size and construction for the job...for all kinds of normal 
and unusual service, and for pressures up to 1500 pounds. 

In addition to the pace setting Darling fully revolving 
double disc, parallel seat gate valve...available in cast steel, 
iron body, rubber lined iron body, special alloys, and all 
bronze...there are cast steel solid Sod chased wedge types. 

Send for descriptive literature or specify your particular 
service requirements. It will pay you to check Darling before 
you buy any gate valve! 


GATE 
DESCENDING 


© POSITIVE CLOSING 
Faces of the upper wedge are 
radiused and faces of both 
wedges are transversely beveled 
for equalized wedging pressures 
and tight closing despite valve 
body distortion. 


GATE CLOSED 


@ Easier OPERATION 

Wedging pressure on both discs 
is released before discs start to 
rise. Complete absence of wedg- 
ing pressure during travel of 
discs assures easy operation 
and greatly prolonged valve life 


GATE RISING 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
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iets profitable life from castings 


which must face heavy abrasive service 


is simple as A B K. 


ABK Metal castings stand up better and last 
longer because of carefully controlled 

metallic structure and specified hardness (500 to 700 
srinell). Because ABK Metal has those extra 
qualities that ordinary “‘abrasion resistant’’ metals 
lack, you can expect up to seven times greater 


service from ABK Metal castings. 


The extra life of ABK Metal castings saves you dollars 
both in replacement parts and labor— 

cuts downtime, increases your operatirg efficiency. 

Let us show you how ABK Metal, an 

exclusive Brake Shoe product, can solve 


your abrasive wear problems. 


CHICAGO @ HOUSTON e ST. LOUIS © SAN FRANCISCO e TOLEDO 


] BRAKE SHOE AND CASTINGS DIVISION. 


__ 230 Park Avenue, New York 17, N. Y.. 
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The Johnston Pump Company is instilled with the old- 
fashioned ideal that the successful firm justifies its existence 
by doing a better job today than it did yesterday. For 45 years 
the Johnston Pump Company has expended its entire efforts 
to just one end — to build better vertical turbine and propeller 
pumps. Energies have not heen dissipated in diversified prod- 
ucts and side lines, Johnston's new and modern factory in 
Pasadena is tangible evidence of the rewards of our faith in 
this policy, and it is a positive answer to the ever-increasing 
demand for Johnston Pumps by users the world over. 

Plant facilities include a pump testing laboratory 
equipped with the latest instruments, complete shops far 
manufacturing precision pumping equipment, the engineering 


Division headquarters. 


Johnston Vertical Turbine 
Pumps are designed for 
industrial, municipal and 
agricultural purposes. Sizes 
range from 4 to 32 inches; either 
single- or multi-stage; from 

2 to 1000 H.P.; capacities from 
25 to 10,600 G.P.M.; for 
heads to 1000 feet; for fluid 
temperatures to 400° F. 


Johnston Propeller Pumps are 
designed to deliver from 

500 to 100,000 G.P.M.., for lifts 
from one to forty feet. 

Larger capacities and special 
construction are engineered 

and designed for unusual 
applications. 


department, the general and executive offices, and the Export 
gunston 


venrical POM 


P COMPANY 








Headquarters for 


JOHNSTON PUMP COMPANY Vertical Turbine 


3272 EAST FOOTHILL BLVD., PASADENA 8, CALIFORNIA _ and Propeller 


Pumps Since 1909 
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fuel oil temperature and 


Correct fuel oil temperature and supply... 
essential to the proper operation of an oil- 
burning boiler . . . depend upon the fuel oil 
heater. 


A G-R Type B Heater will heat your fuel 
oil instantly to the correct temperature and 
in the quantity required for your burner. 


Besides its proved dependability, this unit 
has several important design advantages. Its 


capacity you need 


arrangement of unbalanced passes permits 
lower cost because of fewer tubes in the final 
passes where the hot, less viscous oil can 
flow at higher velocity. Its readily remov- 
able covers provide easy access for tube clean- 
ing, and its simplicity and sturdiness assure 
negligible maintenance expense. 


To obtain all these benefits, be sure to in- 
vestigate the G-R Type B unit when you need 
a fuel oil heater. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


a] B2 Type B Fuel Oil Heater 


HEAT TRANSFER APPARATUS 


POWER * OCTOBER 1954 





~~ Supertemp 
PV Blocks 


New strength of Supertemp P-V Blocks 
comes from a completely new manufac- 
turing process developed by Eagle-Picher’s 
research and engineering departments. 


New light weight of Supertemp P-V 
Blocks results from the millions of ‘‘dead’”’ 
air cells in Eagle-Picher’s High Tempera- 


LIGHT WEIGHT ture Mineral Wool. 


New strength plus extremely high thermal 
efficiency ! Supertemp P-V Blocks are de- 
signed for continuous temperatures up to 

for temperatures saceyaal 1900 F. They’re chemically and physi- 
cally stable, too . . . ideal for heavy-duty 
insulating service. 


100 F. to 1900 F. \ New light weight makes P-V Blocks easy 


to handle—easy to apply—easy to cut for 
perfect fit. No special tools required. 


And, of course, like all other Eagle-Picher 
insulation, Supertemp P-V Blocks soon 
pay for themselves in fuel savings and 
improved temperature control. 


New light weight! Supertemp P-V Blocks 
are easily handled without breaking. 





EAGLE-PICHER INSULSEAL PROTECTS! Any insulation worth applying 


is worth protecting —and Insulseal provides a coating for insulation 
that dries to a flexible, hard, durable surface. 





EAGLE tHE EAGLE-PICHER COMPANY 


, rene ices: Cinci O 
Since 1843 General Offices: Cincinnati (1), Ohio 


3 Insulation products of efficient mineral wool— 
for a full range of high and low temperatures. 

Technical data on request. 

Member of Industrial Mineral Fiber Institute 


PICHER 
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Before you buy any equipment for recovering fly ash... 


MULTICLONE’S 
Multiple Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE fly ash collection equipment 
against any other in the mechanical recovery field. Only by making such a 
comparison can you fully appreciate the major savings and greater perform- 
ance you get by installing MULTICLONE Collectors! 


te 


COMPARE Space-Saving Compactness! 


Plant space costs money—particularly at today’s high con- 
struction costs. Because the MuLTICLONE is more compact, 
size for size, it makes really important savings in space and 
plant costs. Note in the chart how the MuLTIcLone requires 
substantially less space—both in floor space and cubic space 
—than any other Retest 

unit of compara- Space ta a 

ble capacity and In 
performance. This 

means vital sav- 
ings in construc- 
tion costs! 


COMPARE Recovery Efficiency! 


It is a recognized fact that the separating efficiency - 
of a cyclonic tube increases as the tube diameter 
decreases because smaller tubes generate greater 
centrifugal forces. The patented vane in the 
MULTICLONE makes the use of small tubes practical 
without complicated manifolding and permits com- 
pacting many small tubes into one simple, highly 
efficient unit. MuLTIcLone’s higher centrifugal forces 
throw out not only the large, medium and small 
particles, but also an unusually high percentage of 
the extremely small particles of 10 microns and 
less. Result—more complete recovery of all sus- 


pended particles from the gas stream! oust See 


2.1 1.8 


COMPARE Dollar-Saving Adaptability! 


Savings in space is just one of many ways MULTICLONE 


COMPARE All-Around Simplicity! 


reduces installation costs. Because the shape of the unit 
can be readily varied (long and narrow, short and wide, or 
square) to fit available spaces, the MULTICLONE can often be 
tucked into odd corners and waste areas too restricted for 
other equipment. 

Moreover, inlet-outlet ducts can be 

varied—side-inlet side-outlet, or side- 

inlet top-outlet—to meet low headroom 

or restricted side clearance require- 

ments ...and the single-inlet single- 

outlet duct design permits greater flex- Nv, VY 
ibility and simpler installation. These side inlet, Side inlet, 


all add up to vital savings in installa- _. 
tion costs! Side outlet Top outlet 


The Muttictone is simple and inex- 
pensive to maintain because there are 
no highspeed moving parts to repair 
or replace...no pads or filters to 
clean or renew...nothing to choke 
the gas flow or increase draft losses 
as suspended materials are recovered. 
In addition, the square, flat-sided 
shape of the MuULTICLONE and its 
straight inlet and outlet ducts are far 
simpler to install and insulate. And 
since the recovered material from an 
entire bank of tubes is collected in a 
single hopper, it is much easier to serv- 
ice and maintain than the multiple \/ 
hoppers of conventional cyclone units. 

Here again, the MULTICLONE saves in 
many ways—all of them important! 














Multiclone 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing Muttictone Collectors. Our experienced engi- 
neers will gladly make helpful suggestions for simplifying your recovery problems. A letter, 


wire or call to our nearest office places this 
assistance at your service without obligation. 


Send for Helpful Literature! This factual 
MULTICLONE literature explains the basic principles 
of cyclonic dust recovery and gives technical data 
helpful to anyone contemplating a dust or fly ash 
recovery installation. Write today for your free copy! 


WESTERN 


etek a cele Waren, 


DESICNERS AND MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES @ LIQUIDS 


Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 © 1 N. La SALLE ST. BLDG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA 5 « HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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Amine REMOVES 
Rust and Corrosion 


from Steam and 
Return Lines 
and KEEPS Them Clean 


Rust and corrosion in steam and return 
lines are caused by condensate, made 
acidic by carbon dioxide. This is usually 
formed from the breakdown of carbonates 
in the water. When oxygen is added from 
the air an even more corrosive condi- 
tion exists to cause serious damage. 


Now you can safely and effectively neu- 
tralize the carbon dioxide and at the same 
time gradually remove old deposits of rust 
and corrosion by using Mogul Amine. 


Mogul Amine is a carefully compounded 
liquid, readily mixed with water, that is 
injected into the boiler or directly into 











boiler, reaching and protecting every part 
of the system. 


Mogul costs just a few cents a day but 
saves dollars in costly repairs and replace- 
ments. You get better operating efficiency 
with Mogul cleaned steam systems. Call 
in the Mogul Man and have him show you 
how Mogul saves you time and money. 
Ask him about Mogul’s 60 day trial offer 
and performance guarantee. There is no 
obligation. 


The North American Mogul Products Company 


Standard Building, Cleveland 13, Ohio 





Send me information on Mogul Treatment for applications checked. 
with the steam, condensing as the steam O) Steam and Return Lines D Air Conditioning 
condenses. Mogul Amine continues with 0 Hot Water and Steam CO Hot and Cold Water Supply 
the condensate through the traps, return Heating Systems 

lines, condensate tank and back to the C1) Cooling Water Systems O) Wet-Type Dust Collectors 


the steam lines. It vaporizes and travels 


Name 


The North American L 
Title 


Products Company Company 











Address 





Cleveland 13, Ohio 
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“Featherweight” 85% Magnesia was installed on the ducts, housings and lines 
plant of Behr-Manning Corporation, a division of Norton Company. Insulation contractor 


Heat saved. . 


f these “making” machines in the 
Armstrong Cork Company. 


. Money saved 


with K&M high temperature insulations 


K &M insulations keep costs down by holding heat losses 
to an absolute minimum, You can always count on de- 
pendable “Featherweight” 85% Magnesia Insulation to 
provide exceptionally efficient heat conservation. 


Made of 85% basic carbonate of Magnesia and asbes- 
tos fiber, “Featherweight” 85% Magnesia effectively 
insulates piping and equipment with temperatures up 
to 600°F. Used with K&M Hy-Temp insulation, its 
range is extended to 1900°F. This insulation combina- 
tion lasts the life of the equipment it serves, withstands 


moisture, vibration and frequent temperature change. 
New and now available is ‘“Featherweight’’ Water- 
Resistant Magnesia insulation for temperatures up to 
450°F. It is used underground where severe water ex- 
posure may damage the insulation or on indoor steam 
heated lines and equipment where high humidity and 
moisture are present. 


Your K&M distributor is an experienced applicator 
who will gladly give you details about these money- 
saving insulations. Or write directly to us. 


KEASBEY & MATTISON company. AMBLER + PENNSYLVANIA 


Nature made asbestos... Keasbey & Mattison has made it serve mankind since 1873 


IN CANADA: ATLAS ASBESTOS COMPANY, LTD., MONTREAL, 
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TORONTO, WINNIPEG, VANCOUVER 
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Fly Ash Problem 
Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 
dirty stack discharge, you have a problem. To solve it, 
they decided to insist on fly ash collection equipment 
with very high efficiency. 

The electrical precipitators they chose, which were 
placed after existing mechanical collectors, are Cottrells, 
designed and built by Research Corporation. Their effec- 
tiveness is demonstrated in the above unretouched photo- 
graphs. At the left, the precipitaturs were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean. 

This is another example of industry’s trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research Corporation, which has made more fly ash 
installations than any other company, cites the following 
comparison: 

In the period from 1923 to 1939 only 11% of its power 
plant customers specified fly ash collection efficiency of 95 
to 98%. In recent years, that 11% has risen to fully 90%. 
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One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from occurring in the future. 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increas? in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 

Read—in Bulletins FA and MI—about Cottrell equip- 
ment and the Research Corporation’s MI Rapper. This 
device eliminates rapping puffs and enables the precipi- 
tator to maintain, continuously, its high collection effi- 
ciency. Write for your copies today. 


RESEARCH CORPORATION 
405 Lexington Avenue, New York 17, N.Y. 
Bound Brook, N. J. * Grant Building, Pittsburgh 19, Pa. 
122 South Michigan Avenue, Chicago 3, Ill. 


RCc-183 
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CIRCUIT USING NEW 
DENISON VALVE 


CASE STUDY NO, 822-DV 


PUMPS 
MOTORS 
CONTROLS 
PRESSES 
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Millions 
of 
operations 


without 


measurable 


wear 


NEW DENISON %” Solenoid Controlled— 
Pilot Operated Subplate Type 4-Way Valve 
for operating pressures up to 3000 psi 


4 SPOOL TYPES — Provide all positioning arrangements 
required by most circuits. 


SPOOLS POSITIONED 3 WAYS—With solenoid de-energized, 
spools may be spring offset, spring centered or without springs. 


ADJUSTABLE PILOT CHOKES — Available if required for 
precise control of pilot flow to insure smooth, shockless reversal, 
time delay or sequence control. 


PILOT PRESSURES TO 3000 PS!I— Operated with pilot pres- 
sures from 50 psi to 3000 psi internally or externally without 
need for differential pistons. 


INTERNAL OR EXTERNAL PILOT PRESSURE — May be 
internally or externally pilot operated and changed from one to 
the other in less than 2 minutes. 


These SUPERIOR FEATURES in a valve likely INTERCHANGE- 
ABLE with that you are now using ... but at a LOWER CosT. 
Inquire about quantity discounts. 


GET FULL FACTS. Specifications and description are in 
Bulletins VD-7 and VD-8. 


THE 
DENISON ENGINEERING COMPANY 
1214 Dublin Road + Columbus 16, Ohio 





ANKISON probucts cut MAINTENANCE COST. 
YOU MUST... 


’ Se 
Conden filter 


... if you want“INSTRUMENT-QUALITY” 
Compressed Air 


HANKISON 
Condensifilter 


Sets years-ahead filtering standards. When 
your problem involves Clean, Dry, Air to 
obtain more efficient, dependable instru- 
ment operation, the Hankison Condensifilter 
offers you a practical low cost solution. 


Hankison Condensifilters give greater 
overall efficiency through these engi- 
neering extras - 
@ Twin Action Principle, that 
both filters and dehydrates. 
@ “O” ring seal construction. 
@ Low maintenance cost. 
See why maintenance men are spec- 
ifying Condensifilters. A qualified 
engineer is available to consult with 


you on all compr d air problems. 


359 Biltmore Bidg. 





951 Banksville Rd., Pgh. 16, Pa. 


WANTED | 


a power plant man who wants 
to cash in on his experience 


Responsible, good-paying positions now 
open in established territories in the East and 
Middle West. Salary plus commission and 
expenses. Profit-sharing, group insurance, 
pension plan, paid vacations and sickness 
benefits. 

If you have a practical, mechanical power 
plant operation background and are 30 or 
older, we'd like to tell you about how we will 
thoroughly train you as a 


SALES ENGINEER 


Do you qualify? Are you interested? If so, then write 
or phone for a confidential interview. 


Dravborn 


TRADE MARK 
DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza 
Chicago 54, Ill. ¢ Phone: WHitehall 4-3273 





for 
road and rail traffic 
ships on all water-ways 


working machines 


Address Inquiries from U.S.A., Alaska, Hawali and Puerto Rico to: DIESEL ENERGY CORPORATION, 143 


+ QYAninnr 


GERMANY 
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Liberty Street, New York 6, N, Y. Certain territories open for distributors. 
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Now watch combustion conditions 
every minute of the day 


... with RCA 
Industrial TV 


With RCA’s new water-cooled win- 
dow—you maintain continuous ob- 
servation of flame conditions and ig- 
nition—at the control panel—24 hours 
a day. High-detail picture eliminates 
the need for periodic observation of 
furnaceand checking burneroperation. 


Water-cooled window can be in- 
stalled at top of furnace to observe 
tangential firing—in side of furnace 
to observe direct firing. High-capacity 
blower and pump unit can serve two 
windows. 


Hrne’s THE ANSWER to continuous, low-maintenance, 
fail-safe observation of furnace conditions. . . high-detail 
RCA Industrial TV (ITV-5A) and the new RCA water- 
cooled window. 

By using a high-efficiency circulating system, RCA 
has reduced lens temperatures at the camera below 
120° F—for stable, dependable camera operation. 


The RCA Industrial TV water-cooled window is a 
reliable tool for use by your operators for continuous 
remote observation of combustion conditions. RCA 
now offers this new revolutionary equipment as a com- 
plete, engineered package to power plants—plus instal- 
lation and maintenance service. 

FoR INFORMATION on RCA Industrial TV (Type 
ITV-5A), write Radio Corporation of America, Dept. 
J-187, Building 15-1, Camden, New Jersey. 





INDUSTRIAL PRODUCTS 


RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DIVISION CAMDEN, N. J. 


Lg ® tn Canada: RCA VICTOR Company Limited, Montre« 
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“To keep your plant 
safe and clean 


use BLACKMER Hand Pumps’’ 
Check these valuable features! 


Easy rotary pumping action. 
Famous ‘‘Self-Adjusting for Wear’’ 
Design. 

Surplus liquid return eliminates 
spillage and waste. 

Positive displacement 

for positive control. 

Wide range of ‘plant 
engineered”’ accessories. 
Available in capacities 

from 7 to 28 gallons per 
minute. 


—BLACKMER 


Industrial, Hand and Truck Pumps, Strainers, Pressure Control Valves 
BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICH. 
DIVISION SALES OFFICES — NEW YORK © ATLANTA * CHICAGO 
GRAND RAPIDS * DALLAS * WASHINGTON * SAN FRANCISCO 

See Yellow pages for your local sales representative 








Write For 


POWER’S 
“Reprint 
Folder” 


Giving summaries and 
prices on Power's famous 


SPECIAL 
REPORTS 


the best condensed 
handbooks in the field 








POWER, 330 West 42 St., 
New York 36, N. Y. 


Gentlemen: Please send me a copy of Power's “Reprint Folder” 


Name 


Address 


City & State 





POWER * OCTOBER 1954 








The 
Company 
Treasurer 
will love 
them! 


HY? Because these Taylor in- 

struments will help you increase 
operating efficiency and cut costs. 
That’s enough to warm the heart of 
the coldest finance man. Of course, 
these are only a few of the complete 
line we can offer you for better 
measurement or control of tempera- 
ture, pressure, flow or liquid 
level. Ask your Taylor Field 
Engineer! Taylor Instrument 
Companies, Rochester, N.Y., 
and Toronto, Canada. 


TAYLOR INDUSTRIAL 
THERMOMETER 
Ideal wherever an 
accurate check is 
needed on recording 
or controlling instru- 
ments. Available in 
many standard ranges 
and mounting angles. 
BINOC* tubing makes 
it 3-times-easier-to-read. 








TRANSET* COMPUTING RELAY 

A pneumatic, force-balance 
transmitter for adding, sub- 
tracting, averaging and ra- 
tioing. For intricate appli- 
cations requiring close com- 
puting accuracy. Handles up 
to 3 separate pneumatic input 
pressures with an accuracy of 
.005%. 


RECORDING FULSCOPE* CONTROLLER 
For desuperheaters, or for any 
close, accurate control of tem- 

perature, pressure, flow or liquid 

level. Quickly adapted to operat- 
ing requirements. 


NEW 6” DIAL INDICATOR 
For temperature and pressure meas- 
urements. Has an all-new design 
movement for greater sensitivity on 
any type of measuring job. New case 
can be flush or face mounted, is fume 
and moisture proof. Big selection of 
standard ranges. 


TAYLOR TRANSAIRE* DIFFERENTIAL 
PRESSURE TRANSMITTER 
A rugged, dependable and accurate 
instrument designed to measure flow, 
liquid level or specific gravity. Taylor’s 
latest addition to TRANSET System of trans- 
mitters, receivers and controllers. 


TAYLOR TRANSAIRE TEMPERATURE TRANSMITTER 
Compact and super-responsive. Designed to 
measure and transmit smallest temperature 
changes up to 1,000 feet with great accuracy. 
Provides dynamic accuracy, thanks to derivative 
action in the measuring circuit. Similar instru- 
ments for highly accur ite pressure measurement. 


*Reg. U.S. Pat. Off. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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PROFESSIONAL SERVICES 




















BLACK & VEATCH 


Consulting Engineers 


Electricity—W ater—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 12, Missouri 


SANDERSON & PORTER 
Engineers and Constructors 


New York @ Chicago @ San Francisco 








BURNS & McDONNELL 


Consulting and Designing Engineers 


Kansas City, Mo. 
P. O. Box 7088 


Cleveland Ohio 
1404 E. 9th St. 





SARGENT & LUNDY 


Engineers 


140 South Dearborn St. Chicago, Illinois 











GILBERT ASSOCIATES, INC. 
Engineers + Consultants + Constructors 


Engineering and Design e Construction Supervision 
Industrial e Sanitary « Chemical Laboratory Services 
Business and Economic Research 
Industrial Relations « Purchasing 


607 Washington St., Reading, Pa. 
New York ¢ Philadelphia « Washington 


SEELYE STEVENSON VALUE & 
KNECHT 
Consulting Engineers 
David Moffat Myers, Consultant 
Mechanical — Electrical Civil 
Surveys Reports Design 
101 Park Avenue New York 17, N. Y. 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 
74 New Montgomery St., San Francisco 5, Calif. 


J. E. SIRRINE COMPANY 
Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 





with KATO Generators 
350 WATTS TO 300 K. W. 
Manufacturers of Electrical Machinery Since 1928 

Larger sizes avail- 
able in speeds of 
720, 900, 1200, 
1800 RPM at 60 
cycles. Can be 
furnished as illus- 
trated, complete 
in every way. 


: Many sizes available with direct or 

Write for belted exciter. Odd frequencies 

Full Details from 25 to 400 cycles are our spe- 

and Free clalty. Can be arranged for stand- 

Literature ard 8.A.E. engine bell housing 
adaption. 


MAT O Fegincoring Bmpany 








THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 
Power Plant 
Specialists 
Utility — Industrial — Chemical 


1200 N. Broad St. Philadelphia 21, Pa 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Power Plants 
Steam — Diesel — Hydro 
Design Construction Test 
Hershey Building 


Valuatior 
Muscatine, la 








PETER F. LOFTUS 
CORPORATION 


Engineering and Architectural 
Consultants and Designers 
First National Bank Bldg 
Pittsburgh 22, Pennsylvania 
Cable Address—*‘LOFTUS Pittsburgh’’ 


SYSKA & HENNESSY, INC. 


Engineers 


Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
114 East 39th Street 
New York, New York 











1479 FIRST AVE., MANKATO, MINNESOTA 





$TOP 42: WATER 


With FORMULA Ne. 640, a clear liquid which pene- 
trates i” plus in concrete, brick, stucee, plaster, ete. 
Seals out water, dirt. Holds 20’ head. Use outside and in. 
Preserves all absorbent materials. Sold 14 years. Quick, 
economical, sure. $3 in 55's. Free sample. See Sweet's. 


HAYNES PRODUCTS CO., OMAHA 3, NEBR. 


LUTZ AND MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS—DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo 


WATER SERVICE LABORATORIES, 
INC. 


Specializing Since 1927 


Water Treatment for corrosion control in buildings, 
boilers and air conditioning systems. 


New York—Philadelphia—Washington, D. C 








FRED L. PEARSON 
and ASSOCIATES 


Consulting Engineers 


1231-38 Majestic Bldg Detroit 26, Mich. 
Woodward 5-0188 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Tesign-Construction-Reports-Appraisals 


80 Broad Street, New York 4 











Purchasing Men Say— 

MIDCONTINENT TUBE SERVICE, INC. 
does best job in country furnishing— 
CARBON & ALLOY STEEL PIPE & TUBING. 
Specialists in hard-to-find specs and sizes. 
Write For Stock List 
MIDCONTINENT TUBE SERVICE, INC. 
2308 Oakton St., Evanston, Ili. Davis 8-4030 











PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 








Consult 
these SPECIALISTS 


Let them save your time by bringing their 
broad experience in their specialty to 
bear on your problems. 
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saves headroom and construction costs 
at Kearny Generating Station 


The slightly unorthodox surface condenser illus- 
trated above is one of two 70,000 sq. ft. side-turbine- 
exhaust units designed and built by Foster Wheeler 
for Public Service Electric and Gas Company, N. J. 
Serving a 145,000 kw turbo generator at the new 
Kearny Generating Station, it has effected impor- 
tant overall economies in station construction. 
Total height from basement level to turbine opera- 
ting level is only 15 feet. This low height was 
achieved without appreciable increase in turbine 
discharge path, which feeds directly into the twin 
single-pass condenser shells through a short divided 
exhaust piece. Careful studies showed that the re- 
duction in headroom was a definite economic advan- 


One of the FW side-mounted condenser shells 
from basement level, showing deflection col- 
umns, condensate pumps and heater drain 
pumps. 


General view of turbine room at Kearny sta- 
tion, showing one of the twin condenser shells 
and the side-exhaust turbine. 


tage. The space below the exhaust piece is effectively 
utilized by four feedwater heaters. 

Each half of the condenser shell is suspended 
from four deflection columns which allow for ther- 
mal expansion without the customary expansion 
joint or spring arrangement. 

Specializing in the design and construction of 
steam generators, surface condensers and feedwater 
heaters, Foster Wheeler is fully equipped, engin- 
eering and productionwise, to meet your require- 
ments for the modern steam plant. For further 
information write for HE-3-54. Foster Wheeler 
Corporation, 165 Broadway, New York 6, N. Y. 


FOSTER Q WHEELER 
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... But everybody calls it 


THE 


POWER SHOW! 


@ It’s officially listed as the “21st National Exposition of 
Power and Mechanical Engineering”.—It’s at Philadelphia’s 
Commercial Museum December 2, 3, 4, 6 and 7. 

Are you in it? 

If you are, consider for a moment your total investment: 
booth rental, exhibit costs, transportation, hotel and enter- 
tainment, not to mention incidentals like taxis and tips. 

You can underwrite this investment by making sure that 
your product story—booth number and cordial invitation 
are all on display in the Power Show program—compiled 
and produced by the publishers of POWER, which will be 
distributed to all visitors by the Show Management at the 
entrance to the Exposition. 

Considering your total Power Show investment, wouldn’t 
it be foolish to be absent from the program pages when the 
extra cost is so small? 

Ask your POWER representative about the Power Show 
program. 
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PALMETTO 


y , 


he Universal Sheet Packing 
for General Industry 


“We repair boiler tubes 
a lot faster now... with this 


NEW WILSON 
CHAMFERING TOOL” 


There’s no longer any need to waste 
time with hand grinders or files to 
chamfer the ends of tubes before weld- 
wide choice as an all-service flange and ing. This handy new Wilson tool 
joint sheet packing for super-heated (1) pilots the cutter to the tube; 

(2) has a taper shank which fits a | 


> standard air drill; (3) chamfers the 
temperatures. Recommended also for air, tube edge to a 45° surface at high 


Palmetto Supersheat +2900 is the industry- 


and saturated steam at all pressures and 


ammonia, gas, acid, alkali and other appli- speed. It gives you a cleaner, stronger 
; joint than outdated hand methods. 
It can also be used in boiler erection 
wherever several short lengths of 
tubing are welded together to form 
one long tube. Wilson also makes an 
inside chamfering tool for the place- 
ment of chill rings. 


cations. Look for the 


Palmetto trademark! 


OTHER WILSON TIME-SAVERS 
“ey Rugged ds Fed. 
elk HH-P-0046. Mekoak, nite for Boiler Erection and Maintenance 


long-fibre asbestos pressure- % 3 

1 i bonded with special heat and Right Angle Worm Drive, 

Gives Basic ae P : used to drive expanders A 

chemical resisting bonding mate- through handholes or from 
rials. ends of headers. Made in 2”, 

¥%,” and 1” square sizes. ors 


It’s Resilient — Compen- Gear Train Drive available 
Performance sates for expansion and contrac- in %”, 2", %", %", Te” 


j . and 1” square sizes. 
tion of flanges. Compressible to quare snes aul 


Maintenance meet flange surface irregularities. Extra Heavy Duty Right 


Angle Gear Drive, made in 
Departments 


¥%,” and 1” square sizes, 


* It's Reliable — No vari- Universal Drive Extensi 


ance in performance. Homogene- Sienetinall Mathes cites teen 
ous construction eliminates ply taper shank and changeabl 


separation. Heat, chemical and square sockets. Available 
with %”, Yo", %” of 1%) 
square sockets, 








pressure resistant. 
E 





fia te oi uineiel ah 
INVESTIGATE! Write for new Bulletin SP-22 Representatives in cll principal cities 


to get details on Palmetto Supersheat—and Thomas C, Wilson, Inc., 21-11 44th Ave., Long Island City 1, N.Y, 


other fine Sheet Packings and 


Gaskets for special conditions. SR) 


Cable address: “Tubeclean” New York 





pack mune purfooman 2 into avery, application. “Mt * 8 


GREENE. TWEED & CO. on EERE tite n ee 
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SEARCHLIGHT SECTION 


A CAREER 
OPPORTUNITY 
with 

DU PONT 


for an experienced 
POWER 
ENGINEER 


——— 


A unique career opportunity is now available to 
a graduate mechanical engineer (BS or MS) in 
our Engineering Department. The applicant must 
have § to 10 years of practical power experience, 
including operation and maintenance of industrial 
steam power plant facilities and equipment test- 
ing. Some experience in steam plant design and 
construction is desirable. 


The successful applicant will assist in specifica- 
tion of power equipment and in selection of new 
facilities, and will make economic evaluations 
and involved heat balances for complicated power 
systems. 

of causes of 


’ 


include determination 
malfunctioning and le 
lations for corrections 


Duties will 
equipment elopment 


recom met 





Please send complete resume, 
including details of 
education and experience to: 
Mr. J. C. Costello, Jr. 


Personnel Sectior 
Engineering Department 


E. I. du Pont deNemours & Co., Inc. 


Wilmington 98, Delaware 








CHEMICAL ENGINEER 
WANTED 


The Tennessee Valley Authority needs an 
experienced boiler feed-water control 
engineer for high-pressure, high-tempera- 
ture steam plants in its Division of Power 
Operations located at Chattanooga, Ten- 
nessee. This is a staff engineering posi- 
tion. Salary range, $4735-$6575, depend- 
ing upon training and experience. Ap- 
plicants must have a college degree in 
Chemical Engineering or equivalent. Re- 
tirement benefits, annual and sick leave, 
40-hour week. 


Write to the 
TENNESSEE VALLEY AUTHORITY 


Division of Personnel 
Knoxville or Chattanooga, Tenn. 





BOILER PLANT 
INSTALLATIONS 
and SERVICE 

HI and LO PRESSURE 














WANTED 


HEATING PLANT 
SUPERINTENDENT 


For 205,000 ib. per hour steam generating 
plant now under construction. Prefer M.E 
degree plus minimum of 3 years supervisory 
experience in plant of comparable size. Ap- 
plicants should be thoroughly familiar with 
plant maintenance including boiler re-tubing, 
refractory repairs, and servicing and repairing 
of pumps, burners, blowers, compressors, and 
other auxiliary equipment. Experience should 
have included analysis of costs and mainte- 
nance of proper records. Position will be 
available in October and is permanent. Loca- 
tion of plant—Baltimore, Md 


Send complete resume of qualifications and 


experience to 


P.O. Box 1917, Baltimore 3, Md. 


State age and salary desired 








ENGINEER 


Experienced Chemical or Mechanical Engi- 
neer wanted by leading chemical manufac- 
turer located in Chicago. Prefer man be- 
tween 25 and %5 years old with engineering 
experience in connection with chemical 
processing plants. Salary open. Moving ex- 
penses will be paid. Your reply should con- 
tain your complete personal em- 
ployment record and salary 
Send snapshot, if available. 


history, 
requirements 


P-4013, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 














REPLIES (Boz No.): 
Address to office nearest you 
NEW YORK: 330 W. 42 St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


HELP WANTED—Male Assistant to Chief Me- 
chanical Engineer of Engineering and Con- 
tracting Company doing Industrial Piping, 
Plumbing and Heating in Middle West. Desire 
estimating experience. Give experience, educa- 
tion, photo if available and salary expectations. 
P-3991, Power. 
MECHANICAL PLANT Betterment Engineer— 
Required by operating division of service or- 
ganization, College graduate preferred, having 
five to ten years experience in operation and bet- 
terment of steam plants operated by public util- 
ities. Location New York—some travel; Spanish 
desirable, but not necessary. Reply by letter giv- 
ing age, education, experience, personal data, and 
minimum salary acceptable. P-3968, Power. 
WATCH ENGINEERS and Control Operators 
capable of assuming full responsibility for op- 
eration of shift. New plant with pulverized fuel 
boilers and hydrogen cooled generating units. 
Location Eastern Indiana. Write box P-4050, 
Power. 
MECHANICAL ENGINEER—College graduate 
with at least 10 years active experience in 
electric public utility power plant design and 
engineering. Some operating experience helpful. 
Good opportunity for right man. Address: P. O. 
Box #330, Hartford 15, Connecticut. 


























SELLING OPPORTUNITY OFFERED — 


REPRESENTATION WANTED — Metropolitan 

New York Area. Well established manufac- 
turers’ agency desires to broaden their activities 
and are interested in additional representation. 
Write. RW-3812, Power. 


____ POSITIONS WANTED 


POWER PLANT Superintendent, 
power and mechanical experience in supervi- 
sion, construction, maintenance and operation. 
Prefer Mid-West or South utility, or industrial 
power plant position as Supt; Asst. Supt; or 
Chief Engr. Married, age 34, Technical educa- 
tion. PW-3298, Power. 
PRACTICAL ENGINEER—Technical education 
age 31. 8 years experience in boilers, piping 
and instrumentation at field and office work, de- 
sires position industrial plant or instrument dept. 
in large process. PW-3803, Power. 


OPPORTUNITY MUTUAL: Prepared to finance 

first year’s expenses and/or make conserva- 
tive investment. Sales and promotion engineer 
desires connection with Manufacturer or Repre- 
resentative. Ten years experience, 4144 with one 
company, University graduate. Southeast pre- 
ferred. PW-3941, Power. 


MAINTENANCE SUPERVISOR or Asst. Supt., 
age 43, 20 years of broad experience, install- 
ing, operating and servicing power plant equip- 
ment. Best references. PW-4025, Power. 
POSITION as plant supt. or chief 
engr. in utility or industrial plant. Presently 
plant supt. of water & power dept. of medium 
and modern plant. Desire better working condi- 
tions, money no object. Present salary $500 mo. 
Married, settled and willing to relocate. Age 34, 
Technical education, 10 yrs in Engineering field. 
PW-4051, Power. 





with broad 
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Boiler conditioning (De Scale) 
via acid method 





Boiler Cleaning—Inspection 
Have Portable Rental Boiler 
i 
Used Low and High Pressure 
Boilers in Stock 

Commercial Water Heaters 
Radiators 
Stokers 
@ Heating Plants Installed 
@ 24-hr. SERVICE 
@ Call Day or Nite 


Gas Burners 
Oil Burners 





* 
JERRY BAER HTG. CO. 


3024 E. 4th Ave., Minneapolis 8, Minn. 
Phone: REgent 8226 


anus 





$DP+ D+ S++ + S+G+O+o+o+ 


WE BUY NEW & USED 
ELECTRICAL SURPLUS 


Wire & Cable « Conduit Fittings 
Wiring Devices « Switches 
Electronic Components e¢ Fuses 
Motors e Transformers, Etc. 
Phone-Rochester Glenwood 8840 


DIAMOND ELECTRIC CO. 
P. ©. BOX 1632 + ROCHESTER 3, N. Y. 
CASH 


$ | wes | $ 


WE BUY ELECTRIC SUPPLIES @ MOTORS 
@ TRANSFORMERS @ WIRE e@ CABLE 
SEND LISTINGS 
ALLIED ELECTRIC COMPANY 
Bex (836—1122 Falls Bidg., Memphis, Tennessee 


t+S+St+StS+S+S+ore 
. 


+ 3+O+O+O+O+O+o+ H+ 


. 
: 
‘ 
> 
? 
; 
: 
? 
: 
+ 
? 
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WANTED 
2000 or 2500 K.W. 3 ph. 60-480 V. turbo gen. set 
for 185 to 200#-0-102 BP also 
TWO Packard Model 4M 2500 or TWO Sterling 
Admiral oil engines. 
JAMES K. HOOPER 
39 Cortlandt St., N. Y. 











LOOKING FOR A 
SALES AGENT? 


POWER’s new, 1954 “Directory of Manu- 
facturer’s Agents Serving the Power 
Field” lists over 2,000 sales agencies 
everywhere, with names, addresses and 
accounts. Price $10. 


POWER 
330 W. 42 St., New York 36 
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SEARCHLIGHT SECTION 





37 50-xva. ALLIS- CHALMERS- 400: PSIG, 750° F.T.T. 


TURBINE -GENERATOR 
NEW 1948-EXCELLENT CONDITION 


Above view of our Allis-Chalmers 3750 KVA Condensing Turbine Sets, just released, offered here for the first time. Is 
complete with 2-pass Surface Condenser capable condensing 34,5002 steam per hour, Switchboard with Instruments, 
Exciter direct connected and has had limited service and ready now for immediate delivery. Voltage: 3/60/2300/4160 
Volt. Steam Pressure: Initial 4002 PSIG, 750° F.T.T. 


OTHER UNITS AVAILABLE: 


1—2000 KW Gen. Elect. Cond.—440¢—750° F.T.T.—2300 V. 

1—2000 KW Al.-Chal. Cond.—4002—750° F.T.T.—2300 V. 

1—1500 KW Gen. Elect. Cond.—410t—750° F.T.T.—2300/4160 V. 
1—2000 KW West., Non-cond.—2502—600° F.T.T.—40¢ B.P., 2300 V. 
1—1250 KW West., Non-cond.—150¢—600° F.T.T.—152 B.P.,.2300 V. 
1—1250 KW Gen. Elect., Non-cond.—200¢—600° F.T.T.—15z B.P., 480 V. 
2— 750 KW West., Non-cond.—1502—600° F.T.T.—152 B.P., 2300 V. 





3750 = G. E., 4007, 750° F.T.T. TURBINE- GENERATOR 








Above view was made from a recently taken photograph of the 3750-KVA, G.E., Turbine. It is a condensing machine 
complete with 2-pass, 6000 sq. ft. Surface condenser, Switchboard with instruments, D.C. Exciter. Voltage is 3/60/ 
2300-4160-V. 


MACHINE CAN BE INSPECTED IN OPERATION 


We own and offer any Capacity Turbine from 300-KW to 12,500-KW. Complete line of Boilers, also Diesel Engines. 
Send us your specs. 


TELEPHONE CHARLES WEAVER TELEPHONE: 


WIRE OR 
4145 PENOBSCOT BUILDING WO. 1-1 
WRITE. DETROIT 26, MICHIGAN ae 
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SEARCHLIGHT SECTION 


2 INVESTIGATORS WELCOME! 


THE CLOSER YOU LOOK 1000 GES 





1200 KT 
3560 FT 
KT 


3550 FT 
600 KT 


QQLQQO 
clotots! 


oc AC 
600 2300/4150 Syn. 


( 


514 
THE MORE YOU'LL BE SATISFIED 90 Whi. = 72078 


— 3-unit 2400/41508R 
240! 


WITH THE QUALITY AND ECONOMY OF a ne 


HEMPHILL Guaranteed EQUIPMENT | 3 88 Se 


150 \ 1800 4 SYNCHRONOUS MOTORS 


OIL CIRCUIT BREAKERS 4 = 2: 1 PP. = Make Speed Type 


3—600 AMP. G. E. FKR-55-20, 15,000 V. , E. 600 ) : El, Mach. = 720 TEFC 
3 P. 100,000 KVA, SOLENOID OPER. =e 1000 22 a on 12000 ATT 
DC, 230 VOLT MOTORS f E. 720 ATI 
P. 


q a 1800 Ts 
Speed 5 nse. 900 ISIG 














TRANSFORMERS—460 Cycle 
KVA Make Type Ph Voltages 
3750 G . new OISC 3 26,400x4360 


1000 1.E Auto 4150x2400 
750 . HT 3 4150x120/240 


| W. SPECIAL 
Oise ts aasoxdage 2 ase. 3 A.C. Welding MG Set 


OIsc 4800/4150 2400 SQUIRREL CAGE MOTORS 

a 200x220/ Speed 176 KVA 1200 RPM 1 Phase 220 V. 800 Amps. 

H 3: 12 VE Ln : 57 PF motor 1160 RPM. 440 2 3 Ph. S.R. 
2400x240 





oto © 


356: 

HT E 1200 2: direct connected exciter and flywheel. 

ODSC ' 20/24 1200 / 

H 4800x120 240 

oF | eae 
60x 1/230 

fhse. new OSC 2400/4160x240/ TRE THIS SEAL GUARANTEES INSPECTION BY 


480 


on 2400/$100r1/ PULL HEMPHILL ELECTRICAL ENGINEERS 


G.E. H 460x120/240 


SLIP RING MOTORS SEAL OF 
Make Speed T Volt e 
1200  s4o0/a150 © Satisfactory FOR POWER 
550 


re SERVICE jEMI PHILL«CO. 


600 

















C2 GOONS no 


54th ee: alge tk BE neere N.J 


Member of The National Industrial Service Association, Inc. 


REBUILT—GUARANTEED FOR SALE 


ELECTRICAL EQUIPMENT (5) OIL FIRED B&W BOILERS 


75,000 Ibs. r  Aagge sq. ft. .— 
surface — 200 Ibs. working pressure. Cross 
CALL Several Larger Items drum—sectional header—30 sections wide. IN 


AMERICAN AIR OF JERSEY Selected from Our Stock ag CONDITION. LOCATED BALTI- 


AIR FOR SALE OR RENT 
ENERAT TS (2) EX-LIBERTY SHIP BOILERS 
SINCE 1902 on So — Volts 24,000 pounds per hour—4890 sq. ft.—225 


GAS @ DIESEL @ STEAM e@ ELECTRIC . KW. Make R.P.M. D.C. A.C. ay» working _— Made by Combus- 
NEW AND QUALITY REBUILTS 3-U) 2400 Whse 720 600 4800/2400 ton Engineering Co. 
: 1200 Whse 720 600 2300 (3) SCOTCH MARINE BOILERS 
PORTABLE 500 y, 720 275 2300/440 225 pounds working pressure. Approximately 
Lindsay (GAS) ~ gas 400 j 1200 125/25 440 17,500 pounds each, per hour. 1943 
eRo —Worth ( ) 300 c 720 4 275 2300 
Joy—Worth—CPT (GAS 200 : 720 (250 200/440 (4) 300 KW G.M. 8-268A DIESEL GEN. 
Worthington ee, pepea) 150 : 720 250 2300/440 G.M. diesel generator sets—120/240 volts oc 
Guilican ayiede Boner Unit Skids 100 rhs 900 275 2300 —— RPM—1250 amps.—8 cyl. 614x?7—with 
SEL 100 = 1200 §=:125 440/220 switchgear. 
L 85 WwW. 1200 250 1000/2200 (6) 300 KW TURBO GENERATOR SETS 
wn STATIONARY 120/240 volts eg reg turbine—250 
Ib. W.P. condensing. Suitable for pressures to 
9 Sthtanten thie-ote UP Gee STRAERONSES MOTORS 440 Ibs. at 740°TT. Geared to 1200 RPM. 300 
7 Worthington HB—20 HP Elec 3-Phase, 60-Cycle KW Westinghouse 120/240 volt 1250 amp. 
PSI 8x7 Penn AT Volts R.P.M. stabilized shunt generator. With switchgcar. 
i tal A ih 4800/2400 720 Built 1945. Excellent condition. 
PSI (oxi! Worth—He aed = COCHRANE DEAERATOR 
oo 2 qingorsell-—ES-i—40 HP Elec 440 1200 220,000 Ibs./hr.—1800 gal. storage volume— 
2300 450 max. pressure 20 Ibs. 
440/22 900 MOTORS AND GENERATORS—all sizes 


2300 514 


“> ~~ as 1 | THE BOSTON METALS CO. 


440 720 





wrn=-= 
szsZe23 
ouscoouscw 


3 
2220200000 


AAAAAAAAT 
PSF tt itt + 4 


a 
= 
ane 
c 
ser 
vw 


A2ECAANAA20COA00DO 
AURAAANNAAANAT 


35 PS! 20 x {2 Pennsylvania 
0 PS! 15/15 x 14 Penn Duplex 


Y OTHERS TO CHOOSE FROM 
VACUUM PUMPS 140/220 450 313 E. Baltimore Street 


x 5 Penn—15 HP 80 4000/2200 =—-1200 

x7 laeeral 15-20 HP eae 5. Se 
on a- 

x 9 Chicago 40-50 HP TRANSFORMERS Curtis 7-5050 

x1! Chicage 60 HP Make Phase Voltage 

4020 CFM 30x 12 (D) Ing. Rand XVH ‘ ; 


Pitts 1 23,090-2300 


AFTERCOOLERS—AIR RECEIVERS ea Wagner Suaenrtnase-coenpises 


1 
P ~ : 13 ao aaety Sane 30” & 36” Wide Belt Conveying Equipment 
G E. 1 2400 40/480 30 & 80 HP Erie Economic Boilers 
GE ; »400/4150-240/480 375 & 120 KVA Engine—Generator Sets 
G E 1 33. 000/2300 Robins H.D. Car Shakeout w/motor 

‘, * 5—84"'x20’ Erie City HRT Boilers 
5‘x67’ & 8'x125" a Dryers 

85‘x4’ dia. x 44" Steel Stack 

T.B.MAC CABE COMPANY 10 Ton 50’ Span OET Crane AC Mtrs. 
asin , ; q = H. & P., 6719 Etzel, St. Louis 14, Mo. 


z= 
& SERLELELEL 


ee ee ee 




















48 
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RE-NU-BILT 
GUARANTEED 


ELECTRIC POWER 
EQUIPMENT 


MOTORS 

Type Volts 
MCI 601 
M 

MCI 

QM 


SLIP RING 

Make Type 
G. E MT-498 
ABB 
G.E MT 

A. C Mi 
G.E MT-4 
G. E M-57 
Whse CW 
G.E IM 
Whee cw 
Whse CW 


G 
G 


tW 


Whse 
Whase 
G.E rs 


M-G SETS—3 PH. 
DC 
Make RPM Volts 
. 450 0/300 
450 f 


4 


TRANSFORMERS 

Qu. KVA Make Type Ph 
} N00 Ww t OIS¢ 

1 00 Whee ors 100 

0 G ft HVDD 


G.E HVDDJ 
Wagner OIS¢ 


RPM 
400/500 
230/460 
750/950 
140/170 
150/550 
95/190 
400/800 
300/900 
300/900 


415 
400/800 


MOTORS—3 Ph. 60 Cy. 


Volts Speed 


60 


AC 
Volts 
00/4600 


2300/4600 


11000 


6600/13200 


600/13200 
000/13000 


2300/4606 


6600 
2200 


440/2300 


Voltages 
3300x2640 
13200x 46 


6000/13800 


G. E HD 18 


8000x2300 
400%480 


00x46 





FREQUENCY CHANGER SETS 


KW Make Freq 
12500 Whse 60 
000 G. F 
00 -~. 2 
1000 G. FE 
00 Al. ¢ 





Voltages 





TURBO 


Qu. KW Make Dese 
l 00 G.E c ing 425—7 


BELYEA COMPANY, 


43 Howell St., 


N 
( 


40 
I 





Jersey City 6, 


GENERATORS 


INC. 


N. J. 


SEARCHLIGHT SECTION 


NOW IS THE TIME TO BUY.. =~ 


‘Certified Rebuilt’ Motors and Generators 
HIGHEST QUALITY 


A & c. GENERATORS — 60 CYCLE 


wr Al syn cond 
ec 


Machy. 
Gen. Elec. 
Gen. Elec. 

El. Machy. 

G. E. 

Whse. b.b. 
Kato b.b. New 


Type 


ATB 
ATB 
Late 
1 bre 
1 phase 
ATB 
ATI 
ATI 
ATB 
Syn 
ATB 
ATB 
ATB 


1 phase 
3 phase 


Volts 


4000/2300 
2300 


480 


127 /220 








LOW VOLTAGE M-G SET 


Whse. 3636 amp. 20/55 V DC gen. w/synch. 
motor 220/440 V. 720 RPM and onl 


ters. 








D. C. COERA TORS 


Al. Sh. 

Allis. Ch. b.b. 
Gen. . 
Allis Ch. b.b 
Gen. Elec. b.b. 
Whse 

Century b.b. 
Allis Ch. 
Allis Ch 
Delco b.b. 
Cont. b.b 


MC Ww 
EW 
MPC 
EW 
CDM 


Ss 
1500 amp 
E 


E182 
Mar 
D109X 
DH 
CDM135 


Mfr. 
Allis Ch 


Gen. Elec 


Allis Ch 
llis Ch 


ae “MOTORS 
Type 

EW 

MPC 

b.b MCF 

b.b EW 


b.b 
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Reliance b.b 
Cr. Wh. b.b 
Whse. 

Whse 
Reliance 
Allis Ch 

Gen. Elec. (2) 
Gen. Elec 
Imperial b.b 
Star b.b. (3) 


SK-201 
E182 
DH-140 
SK170 


Volts 
125/250 


Speed 
1000 

500 
300/700 
650 
300/900 
600/1200 
1600 

635 
300/1200 
850 

750 

1750 
300/900 


600/1500 
350/1000 
1750 


300/15 200 
575/1720 


REDUCED PRICES 


with WAGNER Fer0z 


— ©. MOTORS — 60 CYCLE 


G.E 2) 
El. Machy 
Al. Ch 
Whse 

Al 


Whse. 

G. E. TEFC 
Allis Ch. 

G. E. 

Allis Ch 

G. E. (2) 
G.E 

Allis Ch 

Rel. b.b 
Allis Ch 
G.E. vertical 
Whse 

Rel. TEFC 


9 
2) 


Burke | b.b. 
S -y New 


Type 
Synch. 
Synch. 
Sa. Cage 
Sq. Cage 
Slipring 
Synch. 
Synch. 
Sq. Cage 
Synch. 
Sa. Cage 
Slipring 
Slipring 
Sq. Cage 
Slipring 


Slipring 
Sq. Cage 
Sq. Cage 
Sq. Cage 
Slipring 
Synch. 
Slipring 
Sq. Cage 
Synch 
TEFC 
Synch. 
Synch. 
Sa. Cage 
Sa. Cage 
Slipring 


Slipring 
Sq. Cage 
Sa. Cage 
Slipring 
Slipring 
Synch. 
ene 
ynch. 


siipring 


saad 
480 
2200 


4000 
2200/440 

440 

480 
2200 
2200/440 
2200/440 
2300 
2200/440 
2200/440 

220/440 
2200/440 
2200/440 
2300 


440 
220/440 
2 2200/ 440 
2200 
“220/440 
440 
2200/440 


0 
4000/2300 
220/440 
220/440 


"MOTOR. GENERATOR. SETS 
Output V 


G ME . 
Whee.* 
G. E.* 
Allis Ch 


600 
25 


DC 
0 DC 


> Ss 


250 DC 
125/250 DC 
350 Dc 

55 DC 

250 DC 

125 DC 

275 DC 

70 DC 

125 DC 


250 DC 
125/250 DC 
240 Dc 


Allis Ch 
Whse.® (2) 
G.E.* 

Gen. Elec.* 
Whse 
Century b.b 
>. E.° 


220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 A‘ 
220/440 AC 
220/440 AC 
220/440 AC 
10,000 other items in Stock. 
end for our complete listings. 


60 DC 
300 DC 
25 DC 


125 DC 
< 





t | A { 
ARTHUR WAGNER COMPANY 


1435 W. RANDOLPH ST. 


CHICAGO 7, 


ILLINOIS 


TELEPHONE MONROE 6-7409 





SEARCHLIGHT SECTION 


SAVE 50 TO 80% ON THE EQUIPMENT YOU NEED! 


SQUIRREL CAGE MOTORS SLIP RING MOTORS SYNCHRONOUS MOTORS 


3 phase, 60 cycle, 220 or 440 volts 
3 Phase, 60 cycle, 220 or 440 volts _ : 3 phase, 60 cycle, 220 or 440 volt 
(*2300 volts or higher) —— on 


(*2300 volts or higher) 
WRITE P. Make ype 


‘ *Al.-Ch Atw ‘ , . = —s Power 
OR PHONE 8 *Westg. cs 36 : beer V : -P. — Type Factor Speed 
CAnal *Westg. CS. 1485 -Ch. ANY - : ower :" 
6-2900 500 *ALSCh. 6316-8W 4 G. E. MT-: *G.E. ATI 1. 
“ ’ KT-424 : . N 4: 500 *G.E TS-7640 1. 
1. 


900 
900 
720 
900 
514 
1800 
900 


KF-539 36 — vane = 500 on E. haa 
} — 80 —s org. : West. HG 
POWER EQUIPMENT ‘ *G. E. K-6844Y 9 E » Se “154. 50 : g. > aa 
FOR ALL 250 sEralits = OBK148 120 | 33) “Wek aa es 
INDUSTRIAL NEEDS 250 GE. Ti-174 so) ao Oe! es 200] 350 G. E. (New) TS-974Y 
- = #5 3 G. E. M . m 
IK-13 . = G. E. TS-6244 
D. C. Motors — 230 Voit ; . AN , 79 Es. MW’ 1 1s Elec. Mach. 7.985 
Make Type Speed 3 Al.-C ARWWT + *. + 3 TIC-285 
Westg. SK-220 450/600 J ! 'W-8 e T3C-285 
Weste 8 650 2 . E 3352 514 . EB. me 18s G. E ATI 


om) 
ra 


2ooooe SoOnmmonoon Rnmmnomoooo~ 


G. E ELC 750 - = re a9 3. EB West. HR 

G.E ) 400/800 = 2 . 0 G. E = ‘ _E TS-7641 
250 : : 8-812 8 TE 75 ss °C oa as 
1750 oS Ween 3-37 ‘ G. E -! : ——_—- 

Elec. Mach 

575 1 

380/1000 ee 

Ideal 

Century 


pene 


= fe (3.5058 TEF 
5 . $-5058 tFC 
po 1000 yeste. C8-6078 TEFC 
. ‘ +E y , 
ses /18e a 5427 1800} 50 *Ai.- > SPECIAL 
RC-32 800 c-5048 ; Awe + 9 GEAR MOTORS 
SK-133 575 G.E P-543 § 5 G. E. T-336 ‘ 2—30 H.P. Westinghouse, Type CS- 
SB-10 1750 E IK ot 7 3: : 404, 3/60/220-440/TEFC, 1800 rpm 
po -+° glia i.-Ch. 7-23 200 5 ech ANY 96F - with Falk Class 2-9.394 ratie reducer 
SK-103 400/600 *s Foy Ps r ; ._TENY —1i90 rpm eutput. 
185T 400/1600 j ] , + - . 7 0 


1800 


A 


’ ._E N aor 
S-Ex. Pr 36 he, 1 5 7% Ideal 





























F OR SALE ° ’ -_ We Own for Immediate Delivery 
1250 KW Turbogenerator + | | AIR COMPRESSORS 


2—NEW, I.R., 3580 CFM @ 110 PSI 
; PURCHASED NEW, SEPT., 1952 
Curtis Steam Turbine—1250 KW—3600 NEVER INSTALLED—OFFERED AT A 


RPM Form C—3 Stage—275 Ib. steam pres- , . SUBSTANTIAL SAVING 
sure, Condensing. Manufactured by General 


consisting of — 


a 2—30 & 8 x 22, I. R., Type PRE-2 Com- 
Electric Co. ; ‘ pressors, 5 step control, 200 RPM. 

as with direct connected G.E. Synchro- 
AC Generator—2300 Volt—3 Phase—60 glee me” i nous Motors 600 HP, 3/60/4160 unity 

a ——— ae P. F., G. E. full voltage magnetic con- 
Cycle, 80% Power Factor—1250 KW—3600 trollers, 10 KW. M. G. Sets for ex- 
RPM. Manufactured by General Electric citation., aftercoolers, and automatic 
Co ; condensate traps. 


2750 Sq. Ft. Westinghouse Electric Mfg. ALSO FOR SALE: BOILERS 


Co., Surface Condenser. 1—M.G. SET as follows— 12—304 HP Kewanee Firebox Boilers, 


Tie of . ” » poe innit Unatll Ote. % te, 6 Model 590, 125 PSI, with oil burners 
. P.— olt, ase, 
e above to be sold as is, F.0.6., Founda Cycle, 870 RPM, General Electric Co. & soot blowers, ASME. 


tion at our plant at Perry, N.Y., and to be Direct connected to DC Generator—West- 4—150 HP Casey Hedges HRT Boilers, 
inghouse Electric Mfg. Co., 125 Volt—360 150 PSI, gas fired, ASME. 


sold as a complete unit. Amp—850 RPM. 
HEAT & POWER CO., INC. 


THE PERRY KNITTING CO. a 70 Pine St., New York 5, N. Y. 


HAnover 2-4890 


COMPLETE POWER PLANTS FOR SALE 


STEAM — ELECTRIC — HYDRO — DIESEL 350 ft. conductor 400,000 cm, 600 V, 

BOILERS “Export Orders Carefully Executed” BOILERS basket weave armored type AVA cable. 
TRY US with your INQUIRIES for ALL POWER MACHINERY McKEAN STEEL, INC. 

CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. P.O. Box 506 Olean, N. Y. 
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There’s more than 
404 to 604 SAVINGS on 


SCHOOCNMAKER DEPENDABLE 


DIESEL POWER 
because: 


- i Engine Unit is full NGINE REMANUFACTURING FLOOR AND ONE OF 
BB eo ape by highly skilled, THE ENGINE TEST STANDS AT OUR SAUSALITON CALIF PLANT 


factory-trained Diesel engineers. Only genuine fac- A PARTIAL LIST OF OUR INVENTORY 
tory-made and approved parts are used and all RE- KW MAKE MODEL HP RPM 
MANUFACTURING is in_ strict accordance with 1180 Worthington SEH-8 1685 360 
manufacturer's recommended procedures. Prior to 1136 Fairbanks Morse 38D 1600 720 
shipment every engine is subjected to a FULL LOAD 1100 General Motors 16-278A 1600 720 
operating test in accordance with DEMA standards. 750 General Motors 12-567 1080 720 
The Schoonmaker Plants and Warehouses located 700 Worthington EE-8 1000 327 
in Jersey City, N. J. and Sausalito (San Francisco), 600 General Motors 12-567 900 600 
California give NATIONWIDE SERVICE from Coast to *500 Alco 6-12%x13T 750 600 
Coast with modern, efficient and reliable facilities. 500 General Motors 8-567 720 720 
Our reputation and many years of experience and *400 Ingersoll-Rand S-8 600 an 
SPECIALIZATION in Diesel power equipment gives 400 Sterling VDS-8 600 
lsewhere. *350 Baldwin VO-6 510 450 
you value that money cannot buy e a 4 ' mae a 
So—Buy SCHOONMAKER because you buy the uperer 


: *320 Enterprise DSG-6 460 450 
FINEST in DEPENDABLE DIESEL POWER. 300 General Motors  8-268A 450 1200 


America's largest source of New and 200 General Motors 8-268A 350 900 
ae Remanufactured Diesel Power *160 Buckeye 80 240 600 
: A 150 Fairbanks Morse 338-17 225 300 
VA: *150 Worthington CC-4 225 450 
\ es 150 Ingersoll-Rand S 255 600 
SCHOONMAKER C0 INC 148 Fairbanks Morse 3214 225 300 
"y . 100 General Motors 3-268A 150 1200 
60 General Motors RA ee oF 1200 
ALTERNATING AND D 
50 CHURCH ST., NEW YORK 7, N. Y. «ind STANDARD AND SPECIAL VOLTAGES AS REQUIRED 
PLANTS AND a ore edpetines 
TELEPHONE — DIGBY 9-350, «TELETYPE —— NY 1-2804 Oo} ise as-vae GUARANTEE! 


W. U. WIRE e CABLE — AGSCOMACH 


3—1400 HP Superior 8 cyl. 360 RPM 
1000 KW Elec. Mchy. 3/60/2400 volt BOUGHT AND SOLD 


generators. Complete Plant. New 1949. We carry a large stoc 
inquiries. 




















k of rebuilt and guaranteed transformers and invite your 
2—750 HP Superior 8 cylinder, 400 RPM, Custom-built transformers and coils manufactured to your specifications. 
500 KW Elec. Mchy. 3/60/440 volt 


Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
generators & auxiliaries redesigned. Ask for our price schedule. 


MISSISSIPPI VALLEY EQUIPMENT CO. THE ELECTRIC SERVICE CO., INC. 


5331 Hetzel St. Cincinnati 27, Ohio 
507 Locust St. St. Louis 1, Mo. 40 Years’ Dependable Service 














‘ 2 " 2 0 KVA-3-60-12000-240/480 V. NEW West- 

FOR SALE FAIRBANKS-MORSE DIESEL PLANT house Power Centers with primary and sec- 

2—120 HP F.M. Mode 325 Cyl 2 ey., 12° ary switchgear. 

: Pumps—Siz x 15”, 360 RPM, engines. Direct conn. to: 96 i KVA-3-60-2400-120 208 V. Pyranol trans- 

sshmest Mah St tert a Bi Bika Sette, Teri vn | | Coogee lta ts HF 
: . . th belted Exciters, a suries 

$800.00 ea., F.0.B. Washington, D.C. Sed we : ‘ 


; a er. 
1 HP-900 rpm-440-3-60 GE synchronous mot 
ALJON ELECTRIC DIESEL Co. exclter and automatic starter. 
S. E. DOCKSTADER, INC. 904 Pacific St. Brooklyn 38, N. Y. 1 HP-870 rpm-440-3-60 NEW Elec. Mach 


d Co. Magnetic Drive and Regutron Control 
1025 Brentwood Rd., N.E., Wash'tn 18, D.C. STerling 3—6515 H. BLAINE JOHNSON & ASSN 


W. Jackson Blvd. Chicago 4, 111. 
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25000 KVA AUTOTRANSFORMER 


BOILERS 
350 HP Hedges-Walsh Weidner 225 psig 


DIESEL GENERATORS 
300 KVA Superior YLO—G.E. Gen 400 rpm 
2200 /440/3/60 


TRANSFORMERS—1 PHASE 60 CYCLE 
3—3333 KVA 66000 to 33000 & 13200 v 
1—1000 KVA 33000/11000/2300 
2—1000 KVA 13800—2300 v 

500 KVA 38100/66000 Y—2300 v 

500 KVA 33000 v.—2300 v. 

500 KVA 13200 v.—2300 v 

200 KVA 33000 v.—2300/4160 Y 

200 KVA 13200—2300/4160 Y 

200 KVA 12000—2300/4160 Y 

200 KVA 7620/13200 Y—2300 

150 KVA 6600—2300/4160 Y 


General Electric, T 
serial 4126955, 0.81 


x HT, Form DD, 60 cycle, 3 phase 
WS teapedenee. 55° C. continuous, circu- 


lar coil design, ha meg rating—69300 Primary, 66000 Second. 

KVA rating as a two winding transformer—2500 KVA—with 
any voltage combination from 66 KV to 2.4 KV. 

Some Possible Ratings as an Autotransformer on Standard Voltages 


PRIMARY KV 


SECONDARY KV KVA RATING 
43.8 


34.4 


nN 
Nn 
o 


et et et et et tet BD 
NWOSNWDOSNDOYO 


™ 
wn 


We Will Rewind This Transformer To Your Specifications 


TURBO GENERATORS 
1000 KW West. Cond. 185 Ibs 100 SH 3/60/2300 
1500 KW G.E. Non-Cond. 140 Ibs. 3/60/2300 
1000 KW G.E. Non-Cond. 140 Ibs. 3/60/2200 


PUMPS—BOILER FEED 
600 opm 1220" hd. DeLaval 3550 RPM Requires 


600 _ 1220’ hd. Conn. 233 HP 3550 RPM 400 
pres. DeLaval turbine 
400 GPM 1250’ hd. Worth. 1750 RPM 5” x 4” 
GENERATORS—GAS ENGINE 
9934 KVA 230/3/60 Star Buda with charger 
6642 KVA 240/3/60 4 wire Waukesha-Burdco 
Type C12 truck mounted 
SYNCHRONOUS MOTORS 
400 HP 1800 RPM 2200 volts Westinghouse .8 PF 
300 HP 400 RPM 2200/440/3/60 G GE. 


CENTRIFUGAL PUMPS 
5200 GPM 55’ hd Worthington 18 x 14, 1150 
RPM 100 hp required. 
5000 GPM 214’ hd Pennsylvania 1512 x 14, 1775 
RPM 300 HP required. 


4375 GPM 100’ hd. DeLaval 14 x 12, 1270 RPM 


3500 GPM 37’ hd DeLaval 12 x 12, 1160 RPM 
50 HP required. 


3200 GPM 50’ hd Gardner Denver 10 x 12, 1160 
RPM 60 HP required 


AIR COMPRESSORS 
570 CFM 17 x 12, 55 psi, _ stage Ingersoll- 
Rand Type ERI, 85 
335 CFM 14 x 10, 100 psi Tia stage Ingersoll- 
Rand Type ERI, 100 hp. 


TAMPA ARMATURE WORKS INC. 


401 S.MORGAN ST. 


TAMPA, FLORIDA 


PHONE 2-1966 





TURBOGENERATORS 
AUTOMATIC EXTRACTION 


2—-1563 KVA General Electric Automatic 
extraction condensing, 6 stage, 165/300 Ibs. 
steam pressure, 700 deg. F.TT, 10 Ibs. ex- 
traction. 3 phase 60 cycle 4280 volts, 3600 
RPM. Equipped with switchboards, surface 
condensers and auxiliaries. 


IGNITION MERCURY 
ARC RECTIFIER 


2000 KW General Electric ignitron, 630 
volts, 3175 amperes D. C., 6 phase, 60 cycle 
A.C. Equipped with 2260 KVA _ rectifier 
transformer, OISC, 3 phase, 60 cycle, 12500- 
13200 volts primary; cubicle and drawout 
switchgear, rectifier automatic and auxil- 
iary control equipment and accessories. 
Suitable for railway or electro-chemical 
application. 


OHIO POWER MACHINERY CO. 
13661 EUCLID AVE. 
CLEVELAND 12, OHIO 


MOTORS - GENERATORS 
M-G SETS 


Electrical Equipment 
of All Kinds 
Rebuilt and Guaranteed 
LOWEST PRICES 


GEAR REDUCERS 
VARIABLE SPEED DRIVES 


AC & DC MOTORS—PUMPS 
AIR COMPRESSORS 


LARGEST STOCK IN MIDWEST 


BUCKEYE 


Trading Corporation 


1017 PAPIN ST. LOUIS 2, MO. 
CHESTNUT 1-3110 


30 TON BRIDGE CRANE 


65 ft. span—Northern Engineering Co. Fish belly 
fabricated—travel motor—trolley motor—30 ton 
hoist—15 ton auxiliary hoist motor. All 230 voit 
DC motors—mfg. by G.E.—cab controlled with 
G.E. controls. Can be seen in operation. 


IMMEDIATE DELIVERY 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 7-5050 














FOR SALE 
2—B & W STERLING WATER TUBE BOILERS 
Class 111-M-30—4 drum ASME 350 lb working 
pressure fitted with foster wheeler water cooled 
walls, induce draft and force draft, 8600 sq ft 
heating surface, used only 4 years sell at 


hbargalt 
AMERICAN MACHINE CO 
PO Box 66!, Oakland, Calif. 








FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, Westinghouse 
Driving forced draft blowers—capacities rang 
ing from 39000 to 56000 CFM and 16” to 24” 
pressure. Steam pressures 360 to 575%, back 
pressure 107. 


Will sell turbines separately if desired. Price 
reasonable. 


Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year 


G. M. DeROSE 

2457 WOODWARD AVE. 

408 DONOVAN BLDG. 
DETROIT 1, MICH. 











FOR SALE 


MODERN DIESEL 
ENGINE GENERATOR 


Practically new 600 KVA Heavy Duty 
Worthington, 3 ph., 60 cycle, 2400 Volts, 
complete with Auxiliaries. 


SUNDFELT EQUIPMENT CO., INC. 
220 Hudson St., Seattle 8, Wash. 
LAnder 9311 


2—500 K.W., G.E. NON-CONDENSING 
TURBO GENERATORS 


175 ISP, 182 back. 600 volts, 3 phase, 60 
cycles. 
3—AIR COMPRESSORS 
680 CFM, 20x12—25 Lbs air, 1.R. 
576 CFM, 16%x12—25 Lbs air, I.R. 
88 CFM, 1002 air, West’g Air Brake. 
Available due to plant changeover 
F.0.B. Peekskill, N.Y. 


HUGH A. BROWN, Selling Agent 
235-39 36th Ave., Douglaston 63, N.Y. 
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Brien Offers— 


MOTOR GENERATOR SETS 
500 KW Crocker Wheeler CCD, 
tor 3/60/2300 V. 
300 KW Ridgway 
rpm 
300 KW West. 3 wire 125/250 
RPM Generator (1938 year). 
with suitable motor. 
250 KW Burke 125 V. 
M.D. 3/60—any voltage 
180 KW G.E. 
cycle 


150 KW 


A.C. & D.C. Panels. 
250 V. 3/60 


Volt 


435 


G.E. Type MPC—250 


Volt 


A.C. & D.C. 


Panels 


100 KW G.E. RC 17, 125 v. 3/60/220/1200 


rpm 
100 KW Electro Dynamic 200 V. 3/60 
1200 B. Brg. Sq. Cg. Sep. Excited 
100 KW Al. Ch. 250 V. 1200 RPM 
HP. Syn. 
100 KW West SK Comp’d 125 V., 
West syn. 3/60/440/1200 rpm. 

75 KW Burke 250 V. 900 RPM 


250 volt 
720 RPM with 750 KVA Cr. Wh. Syn. Mo- 


2300/1200 
1200 
Can furnish 
Advise Requirement. 
KVA Syn. 


Frequency Changers 60/120 


1200 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 


220 


Mtr. 2/60 or 3/60 any voltage. 
150 HP 


113 H.P. 


30 KVA LeRoi Gas 3/60/220_ 
25 KVA LeRoi Gas 1/60/120/240 


18.75 KVA Hercules Diesel 1/6v, 120/240 


BOILERS 
60,000#% Erie Stoker New 160 psi 
610 HP Keeler 3 Drum Bent Tube Pulver- 
ized Coal 32,000 Ib. 1 HR 250 Ib. W.P 


350 Cleaver Package Heavy Oil 150 Ib. 
W.P 


300 HP Keeler CP 300 lb. Oil 

~250 HP Ames Package Type (1948) 150 psi 

-200 H Springfield Sec. H. dr. 400 psi 

-188 HP CP Keeler W.T. 1942 Oil 160 Ib. 
7 > 


2 -150 H.P. Cleaver Brooks Package 125 psi 


Heavy Oil 1946 
150 HP CP Keeler W.T. 1947 Oil 150 Ib. 
W.P 


100 H Verticle Hand Fired 100 lbs. Work- 
ing Pressure 

100 HP Clayton Forced Recirculation Com- 
pact Self-Contained and Fully Equipped 
for Operation 160 lb. W.P. 

35 HP O and S Scotch Hand Fired 100 lbs. 


1 


TURBO GENERATORS 
1250 KVA DeLaval Non-Cond. 3/60/2300. 
New 1940 240 psi 50 Ib. B.P. 


1—988 KVA GE-Terry Aut. Extr. 3/60/480 


1 


1 


l 


150 psi. 20 Ib. B.P. Surf. Condenser 1934 
780 KVA G.E.-Moore 3/60/2300/3600 RPM 
Non-Cond. 180 PSI 85 Ib. B.P. New 1936 
187 KVA West. Non-Cond. New 1930 3 
60/440 110 psi 10 Ib. B.P. 

94 KVA Worthington Non-Cond. 3/60/220 
140 psi 5 lb. B.P. 

50 KVA 1200 rpm Century generator (New 
1949) Dean Hill Non-condensing turbine 
75 KW G.E. Non-Cond. D.C. 125 volt. 


AIR COMPRESSORS 
1690 CFM Sullivan W. J. 3.22x13x16 


i—1600 cfm IR PRE-2 Syn. Mtr. Dr. 3/60/ 


1 
l 


1 
l 


1 
1 


2300—100 psi. . 
1300 cfm IR-PRE-2 3/60/2300—100 psi 

978 CFM Sullivan 13x13x8, 45 psi. 

670 CFM Chicago OCE Syn Mtr. Dr. 3/60/ 
2300 


> 


396 CFM Sullivan WL60 125 psi Direct 


Drive 75 HP 3/60/440 
368 CFM Chi. NSB, 12x10, 100 psi. 


871 CFM Schramm 74%x5x4, 100 psi 


173 CFM Chicago NSB 100 psi 
oisc TRANSFORMERS 
a Pri. V. 


k v. Phase 
30/460 


2 
Burke—Syn. M.D. 2 or 3 ph, any voltage. 2 
76 KW Century, 1000 amp, 70 volt, 3/50 
220/440 
624% KW 125 volt Hertner, 1200 rpm, 100 
HP Sq. Cg. 3/60/2206 
50 KW GE 500 Volt DC, 75 HP, 
1200 RPM. 
18 KW Optimus, 3000/1500 amp 6/12 
17 KW West., 28 v. 60 amp 3/60/220 
6 KW G.E. 6 v. 100 amp, 3/60/220 


DIESEL GENERATOR SETS 
3—625 KVA Inger. Rand, 3/60/480/720 rpm 
75 KVA GM 8-268 Diesel 3/60/440 
KW GM 8-268 Diesel 125/250 V. D.C. 
KVA GM Twin Diesel 3/60/220 New 
25 KVA Waukesha Diesel 3/60/220-440 
KW Buda Diesel 250 V. D.C. 
KVA Murphy Diesel 3/60/220-440 
KVA Buffalo Gas 3/60/22 
5 KVA Climax Gas 3/60/23 
KVA Chrysler Diesel 3/60/220 


25 HP Dowtherm Vaporizer 
18 HP Red-Line New Horizontal Oil Fired West. 
150 lbs. W.P. — 
Ww 
ELECTRIC MOTORS vc. 
Make Type Volts Speed 3 w oooee 
Al. Ch sl. rg. 2300 514 est. 
G.E. K 4 2300 1800 Gregory 4160 
West. CW 2300 450 3 GE 13200 
700 West. cs 2300 1800 ‘ 2400 
500 Al. Ch. Syn. 2300 212 Dry, 2400 
500 AC ARX 2300 1800 33,000 
500 le cs 
450 ANY 
400 CW 
l 400 Syn. 
1 350 MT18 
l 200 st. CS 
1 200 .E. IM 


2300 
440 
480 


2:00 
2200 
460 
440 
2300 
4380 
480 
480 


one 


13200 


33000 


3/60/40 West. Dry 33000 


U. HP 
1500 
1000 


Q 
— 1 
volt 1 
1 1000 
1 
l 
l 
1 
1 


et et et Oe ee 


6600/2300 614 
2300 
440 


33000 
13800 
2300 13,200 
2300 West. Dry 13800 
2200 West 2300 
440 ; 3 Dry 2300/4160 
Syn. 3 bre. 550 wee ee 

4160 


2300 
240/480 
115/230 
230 
230/116 
230/460 
230/460 

210/480 

120/240 


MACHINERY CoO. 


PATENT PRICE 


l 125 


: 600 
“Everything from a Pulley to a Powerhouse" 3 


THE O'BRIEN 


M REGISTERED 


PHILADELPHIA’S LEADING MACHINERY DEALERS & EXPORTERS B® 
ea ee ee ee ee 2 
* Telephone GArfield 6-1150 © Cable Address O BRIEN PHILA. 


AFFILIATED WITH SOC EXPANSO INDUSTRIAL SUL AMERICANA LTDA RIO DE JANEIRO—6RASIL 





et et et te 





fa) 











MG SETS 


Voltage 
25/600 





11 SPECIALS 


1560 KVA Wghse. 3/60/2300 v Mon. Cond. 
—Bleeder TURBO unit 


625 KVA Al Chal TURBO unit, non-cond, 
3/60/480/240 v. 


HP Make 
3000 West 5 600 RPM 
1500 West 525/600 600 RPM 
1500 525/600 675 RPM 
1200 Al t 5/600 650 RPM 

100 lliott 30 0/195 RPM 

800 Vest 525/600/600/900 RPM 


Speed 


125 KVA GE 3/60/440/220 
GASOLINE unit 


800 HP (2) B&W 2504 BOILERS 
680 HP (4) B&W 2604 BOILERS 


v—Sterling 


0 
400 
400 
400 


650 230 475/720 RPM 


500 RPM 
80/360 RPM 
00/800 RPM 
75/750 RPM 


250 KVA (2) Wghse 3/60/480/240 v—7 cyl. 
DIESEL units 


200 KVA (2) GE. 480/240 v—Buckeye 6 cyl. 


500 HP (3) BW 160% low head BOILERS 
300 HP (2) Keeler 2504 PACKAGE BOILERS 
300 (2) BaW 1604 low head BOILERS 


350 . Wh. 23 400/200 RPM Diesels 
200 Ww 23( 500/750 RPM 
200 Cr. W 230 375/750 RPM 

All motors designed for mill reversing service 


- also in stock 


Motor Generator Sets in Stock 
100—2000 K WCapacity 
All of above is modern late type equipment 
remanufactured & tested by our engineers 


Write, Wire, Phone 


250 HP (2) B&W 225+ low head BOILERS 


POWER PLANT EQUIPMENT CO. 
39 CORTLANDT STREET NEW YORK, N. Y. 


BREW WOLTMAN Offers— 


Many years experience and service in POWER EQUIPMENT 
—Specializing |n 

Steam Engine Units 

Rotary Converters 

Motor Generator Sets 

Frequency Changers 

Your inquiries stating your needs will receive 


BREW, WOLTMAN & CO., INC., 50 


Smaller sizes 











All guaranteed for one year 


A. G. SCHOONMAKER CO., INC. 


50 CHURCH STREET, NEW YORK 7, N. Y. 
Plants: SAUSALITO (S.F.) CAL., JERSEY CITY, N.J. 











Turbo Units 
Diesels 
Boilers 
Transformers 





Synchronous Condensers 
Synch. & Ind. Motors 

Oil & Air Circuit Breakers 
Feeder Voltage Regulators 
ur careful and prompt attention 


Church St., New York 7 





250 KW to 1000 KW 


Diesel-elec. generator sets, 
5 480 v. 


Turbo-generator sets, ¢ 1000 KW 
Marine diesel engines, 320, 950, 1600 HP 
Portable cranes, Whirley, crawler, track type 
Colby travelling hammerhead crane, 145’ reach 
Euclid diesel end & bottom dumps, 15-22 tons. 
LaPlant-Choate 17-yd, diesel motor scrapers 
Locomotives, 7, 16, 35, 44 tons, gas, diesel-elec 
Rotary dryers, 





828 N. Broadway Milwaukee 2, Wis 
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a — MOTORS 3-Ph., 60 Cy. 
ck 


2206 


2200/4000 


E. 
c. (hoist) 


SQUIRREL CAGE MOTORS 
ov ots Sete LD 


00 
2200/4000 Fillot sc 
00 G. E. 


2200/ 400 Whse 
2 & Allis 
2200 440 E 

$ E 
$40/ 220 G. E. 
2200/440 G.E 
2200 G. E 
440/220 Whse 
2200 Al. Chal 
220 Whse 
440/220 G.E 
440/220 G. E 
2200/440 





Years Dependable Service 


A. C. GENERATORS 
1—320 kva. 660 rpm 2300/440/220 V., G.E. 
1—300 kva, 900 rpm, 480/220 V., G.E. 
1—225 kva, 600 rpm, 220/440 V., G.E. 
1—200 kva, 720 rpm, 2200/440 V., G.E. (Ball 
1—187 kva, 1200 rpm, 2200/440 V., Whse 


CIRCUIT BREAKERS 
2—2000 amp. GG E., 3 pole, 600 V. 
2—1600 amp. ITE, 3 pole, 600 V. 
6—FKR-155-28, 600 amp., 15,000 V. 
1—FKR-143, 1200 amp., 4500 V ‘oe a 


(new 
D. C. MOTORS 
Make Type Speed 
2870 
1750 
400/1200 
1750 
MOTOR GENERATOR SETS 
Input V., Motor Output V., 
Make AC Type Dc 
Whse. 2200 Syn 
G. E 220/440 Syn. 
2. E 440/220 Syn. 
Al. Ch. 220/440 = sq. ca 
Whase 440/220 sq. ca. 
G. E 2200/440 Syn 
G. E. 2200/440 sq. ca 
TRANSFORMERS 60 Cy. 
kva, Standard, 13,800-2300 V., 3 ph. 
kva, Whse., 66000—2300 V. 
kva, G. E., 12000—2300 V. 
kva, G. E., 2300—575 V 


c 
G. E. 

, G. E., 11000—2300 V 
G 


os 4150—480/240 V 
-15 ra, Al. Chal., 2400—240/ ee ¥, 
100 hve Ly 2400—120/240 V. 

only partial listing 


STEPHEN HALL « co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 








FOR SALE 
MODERN 1000 KW Turbo-Generator 
in excellent Condition 


Non-Condensing, Steel case 80# back pres- 
sure .8 P.F., 3 phase, 60 cycle, 4160/2300 
volts, alternating current, complete with ac- 
cessories, switchboard, oil circuit breaker and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum. Textile, Pulp and Paper, and 
Sugar Refining Industries. 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 


BALL MILLS 


1—Kennedy Van Saun 3’ D x 6’ L Contin. 
Steel Lined Ball Tube Mill 


1—Allis-Chalmers 6’ D x 16’ L Contin. Steel 
Lined Ball Mill 


BOILERS 


2—Cleaver Brooks OB-35 Package Boilers, 
oil fired, 350 HP, 125% Pr. 


2—Henry Vogt 1000 HP 
1—Vogt Waste Heat, 248 HP, 1782 Pr. 


PERRY EQUIPMENT CORP. 


1422 N. 6th St. Philadelphia 22, Pa. 





-ouuwwwe* ~wwouwweeee owe 
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LAND'S 45th YEAR 


MOTORS & GENERATORS, etc. 
1 YEAR GUARANTEE 


Partial Listing ONLY! 





1000 KVA PYRANOL BANK 
8—3833 KVA GE type H ferm K2DA 
—l ph 60 cycle transformers 13800 
volts primary, 460 volts secondary, 
ser. #6417472—3 & 4. 











125 VOLT DC GENERATORS 
Make Speed 
West. 900 
Westg. 1200 
Westg. (3) 900 
Cr. Wh. 1200 
E.M. 1200 
G. E. (2) 900 
Westg. 1200 
Westg. (2) 900 
G. E. (2) 1200 
Westg. (2) 1150 


250 VOLT DC GENERATORS 
KW 


2000 
1150 


1150 





SYNCHRONOUS CONDENSER 
1250 KVA Westg., 480 volts, 1200 
RPM, with 15 KW direct connected 
Excitor. Late modern. Complete. 











Plese Send Us Your Inquiries 





WRITE, WIRE or PHONE CAnal 6-6976 


148 GRAND STREET 


NEW YORK pin 








M-G SETS! 


1—500 KW, 240 V D.C., Whse. M-G 900 
RPM, Syn. Drive, 3/60/2200. Ser. asr9936 with 
magnetic reduced voltage starter 

3—400 KW—270 V DC GE. 3/60/ 2300/9900 RPM 
Syn. Drive. 3 Brg. Complete w/AC & DC 
panels. Ser. #4,098,425-26-65 

1—200 KW, 125 V D.C., Type PED, Ser. 576881, 
E-M Set, 900 RPM, Syn. drive. 3/60/2300 
(4160. ) 


TURBO-GENERATOR 


—750 KW, Elliott AC Generator, Frame 3232, 
3600 RPM, 3/60/180. Elliott Turbine, inlet 
200% ga. 112 deg. F. superheat. 28” hg. vac. 
eahouse’ Complete with accessories. 


SYNCHRONOUS CONDENSER 
1—1000 KVA, Allis-Chalmers, 3 phase, 60 cycle, 
2300 volts, 600 RPM 
SYNCHRONOUS MOTORS 
1—200 HP, F-M, 300 RPM, Type TZO, Frame 5 


1—200 HP, E-M, 900 RPM, Type PED, 2300/4160V 
1—150 HP, G.E., 277 RPM, Type ATI, 2300V 


MOTORS 
Amt. HP Speed Make Type 
250 600 G. 


Frame 
3 KT568 (2200V.) 
1 150 1800 CS (2200V.) 8718 
1 150 1800 2200V. 

1 150 900 b I-K(220¢V.) 15 
1 125 1800 cs 

1 100 1800 . cs 

1 100 1200 . CS 

1 100 900 MT356 Sipr 

1 100 900 - 2300V. 


BENSON-WILIMZIG, INC. 
1708 North 8th St. St. Louis 6, Missouri 
Phone—GArfield 1-4290 











OPPORTUNITIES! 


in 
New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies 


wale 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Ss, 


Send for new list...to 
EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE 


Two Rector St., New York 6, N. Y. 


ELECTRICAL FUSES 
Any Amperage e Any Voltage 


We carry on hand the largest surplus 
stock of electrical fuses in the world. 
Over 50,000,000 in stock. We guarantee 
a minimum savings of at least 20%. We 
invite your inquiries. Specials are our 
specialty. 


Electrical Products Sales Corp. 


P.O. Box 546 Hoboken, N. J. 
WE BUY SURPLUS FUSES 








INSTRUMENTS 

13—DC GE DD7—0-150—V 
3—DC West. HX—0-150—V 
12—AC GE AR5—5/600—A 
10—AC GE H5—5 A 
16—AC West. 260—5 A 
13—AC West. SM—5/1500 

W. B. McCLURE 

105 STOY AVE., WESTMONT, N. J. 














For Every Business Want 
Think “Searchlight” First! 


“Searchlight” — classified Advertising — 
“spots” current Employment, Equipment and 
Business Opportunities—both offered and 
wanted—in the industry served by Power. 
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FOR 
SALE 


a>-—_> 


Complete 6500-KW Power Plant Consisting of the Following Principal Items 


1—3000-KW Allis-Chalmers condensing high-pressure steam turbine 
generator unit. 3600 r.p.m. impulse reaction type turbine direct 
connected to two-pole 60-cycle 3-phase 2300-4600 volt generator. 
Throttle steam pressure lb. gauge 400. 
Total throttle steam temperature 600°F. 
Exhaust steam pressure 28” vacuum. 
Installed new 1949. (Including auxiliaries. ) 

1—1500-KW Allis-Chalmers turbo-generator, 2300 volts, 60-cycle, 3-phase. 
Installed new 1927. (Including auxiliaries. ) 

2—1000-KW Allis-Chalmers turbo-generators, 2300 volts, 60-cycle, 3-phase. 
Installed new 1918. (Including auxiliaries. ) 

1—Set of Metal Clad Switchgear and control panels, for the above turbines. 

1—50,000 Ibs. per hr., 450 psi. Union Iron Boiler including Detroit Roto 
Stokers with traveling grates and complete auxiliaries. Installed new 
1949. 

2—35,000 lbs. per hr. 200 psi. Union Iron Boilers including Detroit Roto 
Stokers and complete auxiliaries. Installed new 1935 and 1937. 


The above equipment, including all bids submitted on such forms will be 
allied accessories, will be sold to considered. Equipment is open to 
inspection site: highest bidder on a package basis inspection and will be in operation 
under sealed bids. Bids will be during part of November, 1954. 


BURROUGHS CORPORATION opened at 10 a.m. December 10, Successful bidder must dismantle 


1954, in offices of Burroughs Corpo- and remove equipment at his (its) 


6071 SECOND AVENUE ration, 6071 Second Avenue, Detroit expense before July 1, 1955. Certi- 


32, Michigan. Bid forms may be fied check of 10% of the amount bid 


DETROIT MICHIGAN obtained by writing said corporation, will be required to accompany all 
’ 


attention, Mr. F, Pomerville. Only bids submitted in this sale, 
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ADVERTISERS’ INDEX 


This index is a service io readers. Every effort is made to maintain its accuracy, but POWER caanot assume responsibility for errors or omissions. 
When « star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 














Adams Co., Inc., R. P 

AEG Allgemeine Elektricitats- 
Gesellschaft Berlin-Grunewald, 
West-Berlin & Frankfort aM 


Biber TF GS enh de cine s cater excess 


Allen-Sherman-Hoff Co.... 


Allis-Chalmers Mfg. Co .-4, 14-15, 49, 
66-67-68-69, 169 
232 


Allpax Company Inc. 
American Blower Corp. 


American Brake Shoe Co. 
(Brake Shoe & Casting Div.) 


American Chimney Corp. 
American District Steam Co. 
American Engineering Co. . 
American Gilsonite Co. 
American Locomotive Co. 
(Aleo Products Div.) 
American Pulverizer Co. 
American Water Softener Co. 
Ames Iron Works, Inc. 
Anchor Packing Co. 
Arkansas Fuel Oil Co. 
Armstrong Cork Co. 
Armstrong Machine Works 


Babbitt Steam Specialty Co. . 
Babcock & Wilcox Co. 

Badger Mfg. Co. .......... 
Bailey Meter Co. ......... 
Baldwin-Hill Co. 

Baltimore & Ohio Railroad 
Barrows Porcelain Enamel Co. .... 
Belco Industrial Equip. Div. Inc 
Bell & Gossett Co. , 
Belmont Packing & Rubber Co. 
Bendix Aviation Corp. 

(Friez Instrument Div.) 
Bergen Pipesupport Corp. 
Betz Co., W. H. & L. D. . 
Biddle Co., James G. 

B-I-F Industries, Inc. 
Bituminous Coal Institute . 
Black, Sivalls & Bryson Inc. 
Blackmer Pump Co. ...... 
Blaw-Knox Co. 

Boiler Tube Co. of America 
Bonney Forge & Tool Works 
Botfield Refractories Co. 
Bridgeport Brass Co. 
Brown Boveri Corp. ........ 
Buell Engineering Co. 
Buffalo Forge Co. 

Buffalo Pumps, Inc. .. 
Builders-Providence, Inc. 
Bussmann Mfg. Co. .. 

Byers Co., A. M. 


Carey Mfg. Co., Philip 

Cash Co., A. W. ; 
Catawissa Valve Fittings Co. 
Chapman Valve Mfg. Co. 
Chase Brass & Copper Co. 
Chesapeake & Ohio Railway 
Chesterton Co., A. W. 

Chicago Pneumatic Tool Co. 
Childers Mfg. Co. ....... 

Cities Service Oil Co. 

Clarage Fan Co cota 
Cleaver-Brooks Co. (Boiler Div.) 


Second Cover 


Cleveland Vibrator Co. 

Cochrane Corporation 
RCT ccncccccettiegeeeeses 
Combustion Control Corp. ............... 
Combustion Engineering, Inc. 
Cooper-Bessemer Corp. 

Copes-Vulcan Div. Continental 

Foundry & Mach. Co. 


Coppus Engineering Corp. 
Corning Glass Works 
Crane Company 

Crane Packing Co. 
Crawford Fitting Co. 
Cyclotherm Corporation 


Darling Valve & Mfg. Co. 
Dart Union Co. ; 
Dearborn Chemical Co. .. 
De Laval Sseparator Co. 

De Laval Steam Turbine Co. 
Deming Company 7 
Denison Engineering Co. 
Detroit Stoker Co. 
Diamond Power Specialty Corp. 
Dodge Mfg. Corp. ...... 
Dowell, Inc. 

Dravo Corporation 

Durabla Mfg. Co. 


Eagle-Picher Co. 
Edward Valves, Inc. 
Electric Machinery Mfg. Co. 
Elgin-Refinite 

Div. of Elgin Softener Corp. 
Elliott Company 
Engineer Company 
Enos Coal Mining Co. 
Erico Products, Inc. 
Erie City Iron Works . ; 
Ernst Water Column & Gage Co. 
Everlasting Valve Co. 


Fisher Governor Co. 
Flexitallic Gasket Co. . 
Fluor Corp., Ltd. 
Foster Engineering Co. 
Foster Wheeler Corp. 
Foxboro Company 
Frick Company 
Fuller Company 


Garlock Packing Co. . 
General Cable Corp. .. 
General Electric Co. 

(Apparatus Dept.) 
Globe Steel Tubes Co. anal 
Golden Anderson Valve Spec. Co. 
Goulds Pumps, Inc. 
Graver Water Conditioning Co. 
Green Fire Brick Co., A. P. 
Green Fuel Economizer Co. .. 
Greene, Tweed & Co. 


Grinnell Company ‘ 74, Third Co 


Griscom-Russell Co. 


Hagan Corporation 
Hall Laboratories ... 
Hammel-Dah! Company 


Hankison Corporation 
Harbison-Walker Refractories Co. 
Haynes Products Co. 

Hays Corporation 

Hendrick Mfg. Co. 

Henszey Company 

Hewitt-Robins, Inc. 

Heyl & Patterson, Inc. 

Hill Pump Valve Co. 

Hilliard Corporation 
Hills-MeCanna Co. 

Hoffman Specialty Mfg. Corp. ........... 


Illinois Water Treatment Co. 

Infileo Inc. 

Ingersoll-Rand Co. 

International Nickel Co. 

Sem Pivemam Ble. Cos ..ccccccsccccecces 
Irving Subway Grating Co., 


i rn deen cbs cadbnewiebaken 
Jenkins Bros. 

Jerguson Gage & Valve Co. . 
Johns-Manville 

Johnson March Corp. 

Johnson Service Co. 

Johnston & Jennings Co. 

Johnston Pump Co. .... 

Joy Mfg. Co. 


Kato Engineering Co. .... 

Keasbey & Mattison Co. ” 
Keckley Co., O. C. ane 
Kennedy-VanSaun Mfg. & Engrg. 
Kewanee-Ross Corp. 

Key Company wees 

Kirk & Blum Mfg. Co. 

Klipfel Valves Inc. 


Kléckner-Humboldt-Deutz., A/G 
Kéln R/H, Germany es 


Koons & Co., Charles A. 


Koppers Co., Inc. 
(Coupling Dept.) 


Kuljian Corporation 


Laclede Stoker Co. 

Ladish Company 

Leeds & Northrup Co. 

Leslie Company 

Link-Belt Company ......... 
Lockett & Co., Ltd., A. M. 
Lonergan Co., J. E. .. 


Lubriplate Div. 
Fiske Bros. Refining Co. 


Lummus Company 
(Fabricated Piping Div. 


Lunkenheimer Company .... 


Mahon Co., R. C. 

Manning, Maxwell & Moore, Inc. 
Marley Company 

Marsh Instrument Co. 
Mason-Neilan Regulator Co. 
McAlear Mfg. Co. east 
McGraw-Hill Book Co. .. 
McKiernan-Terry Corp. 
Mears-Kane-Ofeldt Inc. . 
Mercoid Corporation 

Mid Continent Tube Service Inc. 
Midwest Piping Co., Inc. 
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Milton Roy Company 

Industrial Div. 
Minneapolis-Honeywell Reg. Co. 

Mundet Cork Corp. ..... 

Murray Mfg. Co., D. J. 

Murray Iron Works Co. 


National Airoil Burner Co., Inc. 
National Aluminate Corp. 

National Conveyors Co., Inc. . 
National Power Show 

National Tube Co. . is 
National Valve & Mfg. Co. . 
Niagara Blower Co. . 

Nicholson & Co., W. H. 

Nordberg Mfg. Co. , me 
North American Moguls Products Co.. 
Norton Company 


Oakite Products, Inc. 
Ohio Brass Co. bales 
Orr & Sembower Inc. 


Palmer Thermometers Inc. 
Panalarm Products, Inc. 
Peabody Engineering Co. 
Peerless Electric Co. 

(Fan & Blower Div.) 
Peerless Pump Div. 

(Food Machy & Chemical Corp.). 
Penberthy Injector Co. 


Pennsylvania Flexible Metallic 
Tubing Co., Inc. 


Pennsylvania Pump & Compressor Co. 
-Back Cover 


Permutit Company 

Perolin Company 

Petro wre 

Philadelphia Gear Works 

Phoenix Mfg. Co. 
(Flange Div.) ee ; 

Pittsburgh Piping & Equipment Co. 

Powell Co., Wm. 

Powers Regulator Co. 

Pritchard & Co., J. F. 

Pure Oil Company . 


Radio Corp. of America 
Ray Oil Burner Co. 


Raybestos-Manhattan Inc. 
Manhattan Rubber Div. 


Raybestos-Manhattan Inc. 
(Packing Div.) 
Ray-O-Vac Company 
Refractory & Insulation Corp. 
Republic Flow Meters Co. 
SEE CI EIR. ctnb vines 6s eceeeewn 
Republic Steel Corp. .... 
Research Corporation 
Revere Copper & Brass Inc. 
Ric-Wil Company 
Ridge Tool Co. 
Riley Stoker Corp. 
Rohm & Haas Co. 
(Resinous Prod. Div.) 
Roto Div. of Elliott Co. 


Sarco Company eg 
Schaub Engrg. Co., Fred H. . 
Shell Oil Company .... 
Simplex Valve & Meter Co. 
Sinclair Refining Co. ........ 
Smith Corporation, A. O. ... 
Socony-Vacuum Oil Co., Inc. 
Spence Engineering Co. . 
Springfield Boiler Co. 

Squires Co., C. E. 

Standard Oil Co. of Indiana 
Steel & Tubes Div. 
Stephens-Adamson Mfg. Co. ... 
Sterling Engrg. & Mfg. Co. ... 


Stickles Steam Specialties Co. 
Stock Equipment Co. ....... 
Steckham Valves & Fittings 
Stone & Webster Engrg. Co. 
Strong, Carlisle & Hammond 
Struthers Wells Corp. 

Sun Oil Company : 
Superior Combustion Industries 


Taylor Instrument Co’s 
Taylor & Co., W. A. .... 
Tennessee Corporation .... 
Terry Steam Turbine Co. 
Texas Company 
Titusville Iron Works Co. 
Todd Shipyards Corp. 
(Combustion Equip. Div.) 


Tube Turns, Inc. 


Union Asbestos & Rubber Co. 
U.S. Electrical Motors Inc. 
United States Gauge 


(Div. of Amer. Mach. & Metals Inc.).. 


United States Rubber Co. 
(Mechanical Goods Div.) 


U.S. Steel Corp. 


Van Der Horst Corporation 


Viking Pump Co. 
Vogt Machine Co., Henry 


Wallace & Tiernan Co., Inc. ..........++- 


Walworth Company 


Warren Steam Pump Co., Inc. .........-- 


Watson-Stillman 

Fittings Div. H. K. Porter Co., 
Western Chemical Co. 
Western Precipitation Corp. 
Westinghouse Electric Corp. 


Westinghouse Electric Corp. 
(Sturtevant Div.) 


Wheeler Mfg. Co., C. H 
Where to Buy er 
Wickes Boiler Co. .... 


Wiegand Co., Edwin L. 
(Ind. Div.) 


Wilson, Inc., Thomas Co. ..... 
Wing Mfg. Co., L. J. 
Worthington Corporation 
Wright-Austin Company 


Yarnall-Waring Co. 


Zallea Bros. ee 
Zimmerman Packing Co. 





Professional Services 





SEARCHLIGHT SECTION 


EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered 
Positions Wanted 
SPECIAL SERVICES 
EQUIPMENT 


(Used or Surplus New) 
For Sale 
WANTED 


Equipment 


ADVERTISERS INDEX 

Aljon Electric Diesel Co. 

Allied Electric Co. , 
American Air Compressor Corp. 
American Machine Co. 


Baer Htg Co., Jerry 

Belyea Co., Inc. 
Benson-Wilimzig Inc. 

Boston Metals Co., Inc. 

Brew, Woltman & Co., 

Brown, Hugh A. 

Buckeye Trading Co. 
Burroughs Adding Machine Co. 


Chicago Electric Co. 

DeRose, G. M. 

Diamond Electric Co. 
Dockstader, Inc., S. E. 
DuPont de Nemours Co., E. I. 


Ebasco Services Inc. ; 
Electric Products Sales Corp. 
Electric Service Co., Inc. 


8-301 


297 


992 


294 
298 


999 


995 


300 


» 298 


299 


(Classified Advertising) 
H. E. Hilty, Mer. 


Hall & Co., Stephen 
Hooper, James K. 

H & P Machinery 

Heat & Power Co., Inc. ... 
Hemphill Co., J. L. 


Johnson & Assoc., H. Blaine 

Land, L. J. 

MacCabe Co., T. B. 

McClure, W. B. 

McKean. Deel BAR. oc .o:0 c:0d-n00 000000 
Mississippi Valley Equipment Co. 


Newman & Co., Inc. 


O’Brien Machinery Co. 
Ohio Power Machinery Co. 


Perry Equipment Corp. 
Perry Knitting Co., The 


Power Plant Equipment Co., Inc. ........ 


Rearick, Charles B. 


Schoonmaker Co., Inc., A. 
Smith Co., H. Y¥. 
Sundfelt Equipment Co., 


Tampa Armature Works Inc. 
Tennessee Valley Authority 


Wagner, Co., Arthur 
Weaver, Charles 
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OBEY THE L 
mw mM 


_and pocket the difference 


I te UT AUR AR RABEL GR 08:0) | CRO eee 


TAYLOR STOKERS are operating today in the 
heart of some of the finest urban areas...meeting 
ironclad stack discharge ordinances without ex- 
pensive fly ash collectors and resultant draft 
losses... yet burning whatever types of coal cost 
least in each particular locality. 


MATCHLESS EFFICIENCY 


Smokeless operation and outstanding economy 
..- higher average CO2, minimum solids in stack 
gases...these are outstanding characteristics of 
engineered Taylor Stokers. 


UP TO 500,000 LBS. 


Whether you require 20,000 or 500,000 Ibs. of 
steam per hour, ask your Consulting Engineer 
about Taylor, the completely modern stoker 
with the old, old name...write for descriptive 
literature. American Engineering Company, 
2400 Aramingo Ave., Philadelphia 25, Pa. 


eG 


AMERICAN ENGINEERING 


COMPANY 


PHILADELPHIA 25, PA. 
ATED ENGINEERING CORPORATIONS, LTD 
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In addition to carbon steel and stainless steel” 


Piping engineers can choose Grinnell Welding Fittings 


may be had in 
today from numerous materials having exceptional re- 
WROUGHT IRON sistance to heat and cold, as well as the ability to cope 


successfully with troublesome fluids and gases. 


ALUMINUM Numbered among these are intermediate and high alloy 


steels containing chromium, nickel (or both)—plus other 

INCONEL alloying elements such as molybdenum and copper. In 
addition, alloys are available which are composed pri- 

PURE NICKEL & MONEL marily of nickel, copper or aluminum. Hastelloy Alloys 
B & C, developed primarily for severe chemical service, 


COPPER (Deoxidized) are also available. 
Charted on this page are Grinnell Welding Fittings in 
HASTELLOY ALLOYS, B & C 


a variety of materials and sizes. 


*Covered in previous advertisements. Available on request. 


WROUGHT | ALUMINUM! COPPER? 
TYPE OF FITTING IRON Type 35-F INCONEL NICKEL & MONEL | Deoxidized | HASTELLOY ALLOYS B&C 


(All dimensions in inches ) Ex. Str Std Ex. Str Std. Ex. Str Ex. Str. Schedule Schedule 
Wall Wall Wall Wall Wall Wall 5 10 


90° Long Radius 
ELBOWS 90° Short Radius 
c 45° Long Radius 


80° Long Radius 
RETURNS 
180° Short Radius - swale ewes cave dian Geen oe “ ek on an 
Straight Outlet Va & Larger| & larger|'/ & larger 
Reducing Outlet Vo & larger|Y2 & larger|Y2 & larger 


Straight Outlet 


”-8 


’”-3 











Reducing Outlet etme dean shee ; ‘ ae sie sohe rtae 

Concentric 5 %-12 . V2 & larger| V2 & larger| & larger 
REDUCERS 

Eccentric %-12 MV, & larger| & larger|4 & larger 

ASA Length Y%12- Ve & larger|Ve & larger| & larger 

Short Length ‘ saute Se id ee Y-12 - or VW, & larger|Ye & larger| & larger 
pon | %-12 | %-12 | Y-24 | Y-24 | Y-12 . . Ve & lorger|Ye & larger! & larger 


1. Type 2S-F Alclad, 3S-F, and Type 61S-T6 also available. 


2. Red brass, low silicon bronze, admiralty metal, aluminum bronze GRI N N { LL 
and other copper alloys available on request. 


WHENEVER PIPING IS INVOLVED 
























































Grinnell Company, Inc., Providence, Rhode Island 7 Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports °* Thermolier unit heaters ° 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties ¢ 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° 


valves 
water works supplies 
Amco air conditioning systems 





-~ 
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Automatic Demineralization and Silica Removal. Permutit Ion Exchangers 
deliver the equivalent of distilled water at far less cost. Eliminate 
makeup shortages . . . operate independently of changes in turbine 
load. Fully automatic operation insures precision performance. 


WHICH 


Permutit Process 


will solve 


YOUR 


water problem? 


Siudge-Blanket Hot Lime-Soda Softener re- Precipitator clarifies and softens cold 
duces hardness... silica . . . alkalinity water. Uses less space, time and chemi- 
and turbidity. Fully utilizes Permutit cals than previous designs. Removes 


sludge-blanket principle to improve hardness, turbidity, 


color, iron, manga- 


performance. nese. Reduces silica, alkalinity. 


v/J 


Deaerating Heater removes troublesome oxygen 


lines, stage heaters, economizers and boilers at 
high temperatures. Steam is used twice... 


wil 50s NGC iste: | * 
Your ET kaos ” and CO,. Prevents corrosion and pitting of jeed 


Nf GUL C Hol Me Lor deaerates water completely. 
con help 7 


Making the wisest choice requires time-consuming 
consideration of all types of equipment, ion exchange 
materials, controls, accessories. That’s where Permutit 
can help you. 

Permutit Sales Engineers work with a complete 
range of equipment —all types, all sizes. They do not 
have to compromise by trying to fit one specific proc- 
ess to your plant. 

They can recommend with impartiality the one 
proper combination of equipment and materials that 
best solves your problem. For only Permutit manufac- 


ION EXCHANGE AND 
WATER CONDITIONING 
HEADQUARTERS FOR 
OVER FORTY YEARS 


tures both ion exchange resins and all types of water 
conditioning equipment. 

This results in better performance at lower operat- 
ing cost . . . undivided responsibility for the complete 
plant .. . plus savings of time and money in planning 
and specification. 

For aid in solving your water problem, write to The 
Permutit Company, Dept. P-10, 330 W. 42nd St., 
New York 36, N. Y., or Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance Street, Montreal. 





